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PREFACE 

THIS  third  book  is  intended  to  be  the  link  between  the 
knowledge  of  climates  and  regions  of  the  World,  with  their 
crops  and  occupations,  and  the  actual  everyday  means 
of  work  and  life  in  the  present. 

By  dealing  with  the  means  of  Transport,  the  difficulties 
of  cheap  moving  of  raw  materials  and  the  speed  of  modern 
communications  in  this  volume,  an  introduction  is  provided 
for  the  book  on  Minerals,  Manufactures  and  Commerce  ; 
at  the  same  time  the  effects  of  modern  inventions  on  the 
inhabitants  of  different  parts  of  the  world  have  been 
noticed,  for  the  human  results  of  facts  are  the  really  impor- 
tant items  of  our  knowledge. 

Much  has  been  made  of  the  positions  of  ports,  partly 
because  so  much  colonial  history  depends  on  the  supply 
of  harbours,  partly  because  it  is  one  more  effect  on  men's 
lives  of  the  prevailing  winds.  The  ocean  currents,  too, 
are  of  considerable  effect  on  men,  both  in  the  choice  of 
routes  by  sailors,  in  the  modification  of  coast  climates 
and  in  the  possibility  of  using  certain  ports  during  the 
winter. 

The  number  of  facts  introduced  is  considerable,  but 
care  should  be  taken  to  use  them  so  as  to  discover  their 
results,  not  merely  to  remember  them  for  their  own  value. 

The  introduction,  here,  of  some  facts  and  ideas  not 
usually  included  in  "  Geography  "  is  deliberate  ;  nothing 
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is  more  fatal  to  clear  thinking  than  labelling  facts  in  com- 
partments named  by  school  "  subjects  "  ;  to  some  pupils 
the  discovery  that  twice  two  has  the  same  result  in 
Algebra  as  in  Arithmetic  is  regarded  as  little  short  of 
marvellous  !  History,  geography,  economics  and  our  own 
lives  are  not  separate  and  distinct  studies. 

In  practice  it  will  be  found  that  a  great  deal  of  local 
information,  already  "  known "  to  the  pupils,  can  be 
utilized  ;  every  one  has  travelled,  even  if  only  in  a  cart 
or  tram  ;  every  one  has  seen  some  transport  of  heavy 
goods  or  raw  materials.  All  such  knowledge  and  experi- 
ence should  be  used  as  foundations  for  the  building  up 
of  new  facts  and  their  effects. 

The  two  indexes  have  been  made  very  full  ;  it  is  of 
great  importance  that  pupils  should  be  able  to  use  a 
book  themselves  for  obtaining  information,  and  use  it 
with  intelligence. 

It  is  hoped  that  the  inclusion  of  some  maps  with  con- 
toured highlands  will  lead  to  the  disappearance  of  the 
old-fashioned  "  caterpillar "  shape  of  mountains,  which 
were  of  such  unnatural  regularity  in  width. 

The  questions  are  intended  as  types,  not  as  a  complete 
set  of  all  that  can  be  used. 
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BOOK  III 

CHAPTER  I 
MEANS  OF  COMMUNICATION 

1.  WHAT    IS    MEANT    BY    "COMMUNICATIONS" 

IN  the  days  long  ago  when  men  first  lived  in  villages, 
some  of  them  used  to  spend  all  their  time  learning  and 
working  at  some  occupation  needing  skill,  but  which  was 
not  producing  food  ;  some  were  first-rate  fighters,  some 
could  build  excellent  fences  and  ditches  for  defence, 
some  could  thatch  well  ;  and  so  by  degrees  a  certain 
number  were  permanently  employed  at  such  work,  but 
were  provided  with  food  by  the  rest  of  the  population. 

Such  villages  still  exist  in  some  of  the  uncivilized  parts 
of  the  world  and  are  common  among  the  black  tribes. 
You  can  read  descriptions  of  them  in  the  travels  of  men 
who  have  been  among  the  Kafirs  of  S.E.  Africa  or  the 
Mashonas  of  Central  Africa. 

In  time,  villages  began  to  join  their  forces  to  fight  a 

common   enemy,    and   a   commander   was   needed  ;     this 

leader  became  by  degrees  not  only  a  military 

ca°ti^T"ni~      commander   but  judge   too  ;    so   that   at    last 

there    arose    the    practice    of    having   a   king 

over  a  whole  tribe,  which  inhabited  many  villages  some* 
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times  far  apart.  It  then  became  necessary  to  send 
messages_and  orders  quickly,  so  that  there  was  soon  a 
regular  path  or  track  from  every  village  to  the  royal 
home  ;  this  was  the  beginning  of  what  we  now  call  com- 
munications, the  means  of  moving  people  or  goods,  and 
of  sending  messages  from  one  place jbp_ano_tJi£r. 

For  a  long  time  the  need  for  communications  was 
limited  to  military  work,  either  in  receiving  information 
about  the  movements  of  neighbours,  or  in  calling  up  the 
fighting  men  ;  but  by  degrees  the  moving  of  goods  became 
usual,  and  then  perhaps  necessary  ;  and  the  head-men 
or  rulers  had  gold,  copper  and  ivory  brought  to  their 
villages  to  be  made  into  ornaments  or  to  decorate  their 
weapons.  Probably  hard  stone  was  the  first  thing  it  was 
necessary  to  move,  to  places  which  had  been  chosen  for 
defensive  walls  or  forts.  As  men  became  more  civilized 
and  skilful,  stone  was  used  for  tombs,  for  temples  and 
at  last  for  houses. 

Since  those  old  days,  the  changes  in  some  parts  of  the 
world  have  been  enormous,  \\hile  in  other  parts  the 
people  still  do  little  but  provide  themselves  with  food 
and  shelter. 

Nowadays  the  word  "  communications  "  is  used  chiefly 
by  naval  and  military  men  when  fighting  or  making  plans. 
Ordinary  people  speak  of  land-routes,  sea-routes  and 
ocean-routes,  but  these  are  only  a  part  of  what  we  include 
in  the  term  "  communications."  Other  forms  of  com- 
munication used  every  day  in  commerce  are  telegraph- 
cables,  telephones  and  wireless  telegraphy,  and  mails. 

As  communications  in  the  civilized  parts  of  the  world 
have  been  made  easier,  so  men  have  tried  to  make  them 


A   GORGE   LEADING   DOWN   INTO   A   WIDE   VALLEY  :   HOW  COULD 
YOU    GET  ACROSS   SUCH   AN   OBSTACLE  ? 


12  MEANS   OF  COMMUNICATION 

faster ;     carriages    and    carts    instead    of    pack-horses  ; 
railways    instead    of    roads  ;     then    express   trains  ;    and 
now  motors  on  the  roads.     These  have  all  in- 
Greater          creased   the  rate  at  which   people,  mails   and 

Speed. 

goods  can  travel  ;  while  the  discoveries  of  the 
use  of  electricity  have  made  the  sending  of  messages  very 
much  quicker  still.  It  is  quite  an  ordinary  thing  for  a 
message  to  be  cabled  to  North  America,  and  the  answer 
to  be  received  in  Britain  in  four  or  five  hours  ;  and  there 
is  a  telephone  from  London  to  Paris. 

At  the  same  time  ships  have  increased  in  size  and 
speed,  while  huge  cranes  and  other  machinery  at  the 
ports  make  the  loading  and  unloading  of  these  ships 
much  quicker. 

One  of  the  results  of  this  speed  in  communications 
is  that  food  can  travel  considerable  distances  and  still 
be  fresh  when  it  arrives.  So  men  can  live  in  places 
where  no  food  can  be  produced,  if  there  is  any  occupation 
there.  The  growth  of  the  great  towns  all  over  the  world, 
as  well  as  the  increasing  number  of  large  towns,  has  been 
possible  only  since  the  communications  have  become  quick 
and  cheap  ;  because  only  a  small  part  of  the  food  required 
in  big  towns  can  be  produced  quite  near  them. 

Another  result  is  the  great  variety  of  foods  from  abroad 

which  can  be  bought  cheaply  in  any  large  town,  especially 

in  the  ports.     The  same  is  true   of   materials 

of  Food.  f°r  manufacture  5   and  many  improvements  in 

manufactured  goods,  whether  of  metal  or  not, 

are  due  to  experiments  made  with  things  brought  from 

uncivilized   tropical    countries  ;    they  were   probably  first 

brought    because   of    their    abundance   where    they   were 
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found,   so  that  they  were  sure  to  be  cheap  if  some  use 
for  them  could  be  discovered. 

Exploration,    too,    has    become    less    difficult ;     partly 

because  men  can  begin  their  real  journey  further  from 

home,    and    partly    on    account    of    improved 

Easier  instruments   and   means   of  preventing  illness 

Exploration. 

and  better  ways  of  preparing  food  for  long 
journeys.  Consequently  there  are  now  not  many  districts 
in  the  world  where  white  men  have  never  been.  There 
are  many  areas  which  have  not  yet  been  surveyed  for 
maps,  but  this  survey  will  come  when  the  products  of 
each  area  are  used  for  manufacturing  ;  there  will  then  be 
enough  white  men  living  on  the  edges  of  the  districts  to 
be  certain  of  good  communications,  and  surveying  will 
be  comparatively  easy. 

2.  OLD    COMMUNICATIONS    ON    LAND 

The  oldest  communications  were  the  paths  from  one 
village  to  other  villages  ;  but  as  men  learned  how  to  catch 
and  tame  some  of  the  wild  animals,  so  they  began  to 
use  these  animals  to  carry  heavy  loads  ;  and  by  degrees 
the  paths  became  tracks  wide  enough  for  a  pack* 
animal. 

In  the  civilized  countries  fighting  was  riot  so  frequent 
and  trade  increased  more  quickly  ;  so  that  here  men 
began  longer  journeys  on  land  and  took  their  luxuries 
of  ivory,  of  silver,  gold  or  precious  stones,  of  furs,  of 
wood- work,  to  regions  where  such  things  were  unknown. 

These  journeys  were  from  the  rich  part  of  one  region 
to  a  well-populated  part  of  a  different  region  ;  this 
was  often  a  long  way,  and  enemies  might  be  met ; 
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Caravans. 


LLAMAS    AS    PACK-ANIMALS  :    WHAT   REGION    IS    THIS  ?       WHY   HAS 
THE    RIDER   A   BLANKET J       WHY    IS   HIS    ANIMAL   A   MULE  ? 

so  that  each  expedition  was  formed  by  several  parties 
joining  together  and  being  armed  ;  thus  began  the 
caravans,  varying  from  eight  to  thirty  or 
more  laden  animals,  together  with  their  armed 
escort  and  the  dealers. 

The  routes  of  these  caravans  were  soon  fixed  in  those 
directions  where  buyers  were  found  ;  and  in  many  cases 
there  was  such  a  regular  use  of  them  that  inns  and 
sleeping-huts  were  built  at  suitable  spots  on  each  route. 
By  degrees  these  inns  would  become  shops  for  selling 
food  for  men  and  beasts  ;  but  they  had  to  sell  what 
the  travellers  were  accustomed  to,  so  other  caravans 
brought  the  food  ;  this  was  the  same  thing  as  is  now 


16  MEANS  OF  COMMUNICATION 

done  for  coaling  ships  at  ports  which  have  no  coal  near 
at  hand.  The  great  advantage  to  the  traders  in  both 
cases  is  that  less  room  is  used  for  what  will  be  consumed 
or  eaten  during  the  journey,  and  so  more  goods  for  sale 
can  be  carried  and  more  profit  made. 

This  is  an  instance  of  how  the  continued  or  regular 
use  of  one  line  of  communication  will  make  it  become 
steadily  better  and  cheaper. 

The  animals  used  in  different  parts  of  the  world  varied 
a  good  deal.  Yaks  and  ponies  were  used  in  Central  Asia; 
camels  in  Northern  Africa,  horses  in  Western  Asia,  donkeys 
or  mules  further  West  in  Europe,  and  llamas  in  part  of 
South  America. 

The  goods  brought  by  the  caravans  were  often  sent 
about  each  country  by  pedlars  ;  each  by  himself,  and 
walking,  but  with  one  or  two  pack-animals. 
For  this  kind  of  communication,  the  paths 
were  widened  into  tracks,  and  in  parts  of  England 
many  of  the  existing  bridle-paths  are  the  old  pack- 
horse  tracks. 

You  can  read  stories  of  travelling  in  this  way  in  England 
in  Chaucer's  "  Canterbury  Tales,"  which  describes  the 
kind  of  journey  which  was  made  about  the  date  1350. 

Even  in  the  towns  of  that  time  in  Britain,  the  streets 
were  only  just  wide  enough  for  two  laden  pack-horses 
to  pass  one  another.  Nearly  all  the  old  towns  have 
instances  of  these  narrow  streets  which  have  not  been 
widened  for  trams  or  omnibuses. 

Apart  from  the  old  Roman  roads  and  a  very  few 
other  main  roads,  there  were  no  roads  of  the  modern 
width  ;  coaches  were  restricted  to  the  main  roads  ; 
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private  carriages  were  only  used  in  the  towns  with  any 
safety,  and  we  read  frequently  of  delays  to  the  mails 
from  a  wheel  coming  off  or  from  a  broken 
axle  due  to  the  bad  roads. 

Even  these  main  roads  were  not  repaired  with  stones, 
and  the  ruts  must  have  been  terrible  ;  coaching  after 
dark  was  a  distinctly  dangerous  occupation.  No  wonder 
that  inns  and  hotels  were  numerous  and  prosperous,  or 
that  most  goods  were  still  carried  by  pack-horses. 

As  late  in  history  as  1750  the  people  of  Horsham,  in 
Sussex  and  only  39  miles  from  London,  were  complaining 
that  the  only  road  from  London  in  their  direction  went 
no  further  than  Guildford  ;  so  that,  in  any  but  very 
dry  weather,  a  carriage  could  only  be  driven  from  Horsham 
to  London  through  Canterbury,  a  journey  of  130  miles. 
But  the  fact  that  a  petition  was  sent  to  Parliament  shows 
that  some  hard  roads  were  then  being  built. 

One  of  the  chief  difficulties  in  planning  these  new 
hard  roads  was  to  avoid  slopes  too  steep  for  carriages  ; 
pack-horses  could  climb  quite  difficult  hills,  so  that 
in  many  cases  these  new  roads  were  not  the  old  tracks 
widened.  Another  trouble  was  making  roads  on  low 
land  liable  to  floods,  and  so  too  soft  to  give  a  firm 
foundation. 

Thus  the  building  of  roads  was  slow,  and  wheeled 
traffic  was  delayed  for  at  least  a  century  by  the  lack  of 
suitable  roads.  But  with  these  roads  came 
wheeiet  ^  pOSSibiiity  of  larger  loads  in  carts,  and  so 

the  cost  of  carriage  was  cheaper.  Conse- 
quently foreign  goods  becafne  more  used  in  inland  towns 
and  rich  men's  country  houses  ;  n.e;ws  and  improvements 
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spread    faster,    and    machinery    for    farm   \\ork    could     he 
taken  to  distant  lowlands. 

There  was  a  great  change  in  the  Midlands  and  North 
of  England  in  the  skill  of  farmers  and  the  quality  of 
their  crops  during  the  second  half  of  the  eighteenth 
century. 

3.  MODERN    COMMUNICATIONS    ON    LAND 

The  Romans  seem  to  have  been  the  first  to  pave  roads. 
On  a  foundation  of  stones  and  mortar,  well  rammed 
down,  they  laid  large  flat  blocks  of  hard  stone  ;  these 
were  very  carefully  fitted,  and  joined  with  mortar.  This 
was  done  only  on  the  main  roads  for  the  use  of  military 
chariots  ;  their  other  roads  were  made  without  the  top 
paving.  These  paved  roads,  built  nearly  two  thousand 
years  ago,  can  still  be  seen  in  parts  of  Europe  and  Britain  ; 
while  in  many  cases  the  foundations  were  so  good  that 
modern  roads  have  been  made  on  them.  The  fall  of  the 
Roman  Empire  brought  England  and  Northern  France 
back  to  their  former  condition  when  they  had  no  wheeled 
carts,  so  that  the  roads  wrere  mostly  neglected  except  in 
the  towns.  Much  later  the  French  paved  their  main 
roads  with  slabs  of  stone  placed  on  edge  ;  and  in  parts 
of  that  country,  as  well  as  in  Belgium,  you  can  find  such 
roads  to-day. 

In  Britain  the  use  of  wheeled  carts  and  coaches  had 
become  fairly  common  by  about   1700,  but  the  real  im- 
provement in  roads  began  only  in  1810,  when 
M^ld^m11"1      two   engmeers   devised   our  present  system  of 
paving   roads   with   small   granite   stones   well 
rolled   down  ;    their   names   were  Telford   and   Me  Adam, 
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and     it     is    from    Mir    latter    that     Mich     roads    are    called 
11  macadami/ed."      The  importance  of  roads  now  incn 
Very   much,   and    communications    became    much    easier 
and    quicker. 

Still  there  are  limits  to  the  size  of  a  cart  or  a  wagon, 
and  also  to  the  weight  which  a  team  of  horses  can  pull. 
And  it  soon  became  clear  that  canals  were  a  much  cheaper 
means  of  moving  heavy  goods.  Canals  can  only  go  up 
or  down  slopes  by  means  of  locks,  so  that  much  better 
maps  were  needed  before  they  could  be  planned  ;  every 
piece  of  canal  from  one  lock  to  another  will  be  along  a 
contour-line.  This  was  the  next  improvement  in  com- 
munications in  Western  Europe  and  England  ;  and  many 
of  these  canals  are  still  in  constant  use,  the  barges  in 
England  being  often  pulled  by  horses  on  the  towing- 
path.  On  the  Continent,  where  the  distances  are  so 
much  longer,  the  canals  were  made  wider  and  deeper  ; 
they  are  still  used  extensively,  and  most  barges  are  towed 
by  steam  or  petrol  tugs. 

Just  before  the  time  when  the  canals  were  becoming 

numerous   enough   to   convey   all   the   heavy   goods   over 

the   country,   the   steam-engine  was    invented 

Railways.  .     '  . 

and  then  was  developed  into  an  engine  which 

could  move  itself  along — that  is,  a  locomotive  ;  and 
then  came  railways.  This  was  all  done  in  Britain,  so 
that  we  were  the  first  to  build  and  use  railways.  Their 
advantages  over  canals  in  speed  and  in  the  quantity  of 
goods  which  could  be  moved  were  so  great,  that  no  more 
canals  were  made  at  all  in  this  country. 

At  first  the  railways  were  made,  just  as  roads  had  been 
made,  between  large  towns  which  already  had  much 
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trade  ;  and  only  by  degrees  were  the  long  mainlines 
for  express  trains  built.  The  use  of  steam  for  driving 
the  machinery  of  factories  made  nearly  all  manufacturers 
settle  wherever  coal  was  mined,  as  there  it  would  be 
cheapest.  Such  districts  grew  very  fast  in  population 
and  almost  all  their  food  had  to  be  brought  by  railway  ; 
later  on  much  of  this  food  came  from  abroad,  as  steam- 
ships took  the  place  of  the  sailing  vessels  ;  and  the 
railways  from  the  ports  to  the  manufacturing  districts 
became  the  busiest  in  the  country. 

On  the  Continent  such  changes  came  later  than  in 
Britain,  so  that  most  countries  there  have  a  much  larger 
and  better  system  of  canals.  In  fact5  they  are  so  numerous 
that  they  form  a  real  competitor  to  the  railways  for  the 
moving  of  all  heavy  goods »  The  canals  are  much  slower, 
as  a  means  of  communication,  than  railways,  but  they 
are  much  cheaper.  Consequently  passengers  and  mails 
Use  the  trains,  while  coal,  stone^  clay  and  most  heavy 
materials  are  usually  sent  by  canaL 

'The  last  change  in  communications  on'  land  has  been 
caused  by  the  invention  of  an  engine  driven  by  petrol  ; 
this  has  made  motor-cars  and  motor-lorries 
V°hici  B  possible,  so  that  a  great  deal  of  traffic  over 
short  distances  is  now  done  by  road  again, 
instead  of  by  railway.  With  this  change  has  come  a 
great  improvement  in  the  repairing  of  roads  ;  the  use  of 
tar,  sprayed  over  the  macadamized  surface,  not  only 
keeps  the  foundation  of  the  road  dry  and  firm,  but  it 
also  prevents  much  of  the  actual  wearing  away  of  the 
surface  ;  this  you  can  actually  see  from  the  small  amount 
of  dust  there  is  on  such  roads. 
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For  Inillir  that  is  not  very  heavy,  or  is  not  very  regular, 
the  mads  arc  likely  to  l>e  used  even  more  than  at  present, 
One  jj-p-at  advantage  is  the  speed  for  short,  distal)' 
a  still  greater  advantage  is  the  cheapness,  because  no 
loading  and  unloading  are  needed  at  railway  stations,  and 
that  \\ork  costs  a  good  deal  in  \\ages. 

So,  just  as  we  have  seen  small  railway  stations  in  the 
suburbs  closed  because  of  the  more  frequent  trams  and 
omnibuses,  we  may  soon  expect  many  more  "  carriers  " 
using  the  roads,  and  parcels  may  gradually  disappear 
from  the  railways  except  for  long  distances.  The  widen- 
ing of  roads  at  bad  corners,  the  cutting  of  hedges  which 
hide  cross-roads,  and  other  important  improvements  will 
all  help  to  make  this  traffic  of  motors  quicker  and 
therefore  more  common. 

4.  WATER    OBSTACLES 

Because  lowlands  produced  more  food,  and  produced 
it  with  less  work,  there  have  always  been  more  people 
Jiving  in  the  lowlands  than  in  uplands  or  highlands. 
The  chief  difficulty  in  communications  met  by  these 
men  would  be  the  crossing  of  water. 

Even  after  boats  were  made,  and  even  after  they  were 
used  for  travelling  up  and  down  rivers,  there  was  still 
the  difficulty  of  crossing  streams  and  rivers  ;  caravans 
of  horses,  camels  or  other  pack-animals  could  not  be 
ferried  across  in  the  small  boats  then  in  use  ;  so  that 
at  first  the  only  means  of  crossing  was  by  wading  across 
at  a  ford. 

Thus  the  position  of  a  ford  on  a  river  often  decided 
the  position  of  a  main  road  in  that  district.  The  military 
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Fords. 


roads  of  the  Unmans  are  often  described  as  being  per- 
fectly straight;  but  on  a  map  of  any  country  they 
are  not  straight  from  end  to  end  ;  they  had 
to  go  from  ford  to  ford  whenever  they  went 
across  the  direction  of  the  rivers  ;  so  each  stretch  was 
made  straight,  though  the  whole  length  could  not  be 
quite  straight. 

Then,  too,  the  risk  of  floods  made  some  river  banks 
impossible  for  roads  ;  partly  because  of  the  absence  of 
any  firm  ground  for  foundations,  and  partly  because  it 
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would  be  difficult  to  keep  on  the  road  when  it  wras  under 
water,  and  so  delays  would  be  frequent.  You  will  find 
an  interesting  account  of  building  a  road  across  soft 
ground  in  **'  Here  ward  the  Wake."  The  same  kind  of 
thing  had  to  be  done  for  the  first  railway  from  Manchester 
to  Liverpool,  where  it  crossed  Chat  Moss. 

Stone  bridges  were  used  on  the  existing  roads  as  an 
improvement    on    the    fords  ;    it  was    certain, 
too,  that  where  the  water  was  shallow,  there 
would  be  firm  foundations  for  building  the  bridges. 
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Nearer  the  coasts  of  a  country,  where  the  rivers  were 
deeper  and  broad,  there  was  no  hope  of  finding  a  place 
shallow  enough  for  a  ford  ;  here  rowing-boats  were  the 
only  means  of  communication  between  the  two  banks 
until  much  later  more  substantial  boats  were  made ; 
many  of  these  will  carry  a  horse  and  cart,  and  are  called 
ferries  ;  but  some  ferries  are  still  only  rowing-boats. 
Now  many  of  the  larger  ferries,  especially  at  towns,  are 
steamers  ;  while  in  less  populated  places  they  are  worked 
by  a  chain  and  wheel. 

With  the  use  of  coal  for  smelting  iron,  improved 
machinery,  and  the  discovery  of  how  to  make  steel  and 
rivet  it,  men  were  able  to  build  steel  bridges  across  rivers 
which  were  too  wide  for  a  stone  or  brick  bridge.  Many 
such  bridges  have  been  made  for  roads,  and  are  usually 
made  like  the  stone  bridges  but  with  wider  and  less 
curved  arches.  But  this  improvement  was  of  most  use 
to  railways,  especially  in  the  case  of  bridges  made  with 
girders  or  on  the  cantilever  principle. 

The  Forth  bridge  is  a  cantilever  bridge,  with  its  steel 

part  about   1   mile  in  length  and  each  of  the  two  large 

spans     1,700    feet    long;     this    is     a     railway 

Bribes7          bridge.     Another  railway  bridge  built  at  about 

the   same   time    (1889)   is   the   Sukkur   bridge 

across  the  Indus. 

The  largest  arched  bridges  of  steel  have  their  spans 
from  500  ft.  to  550  ft.  long  ;  examples  are  to  be  seen  at 
New  York  (Washington  Bridge),  Oporto,  and  Victoria 
Falls  (over  the  Zambesi). 

Another  kind  of  bridge  is  a  suspension  bridge,  sup- 
ported from  thick  cables  made  of  steel  wire ;  such  a 
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bridge  is   not   as   a   rule   suitable   for  railways,  but    can 
have  a  much  longer  span  than  arched  or  girder  bridges. 
Among   the   large   suspension   bridges   are    the   Brooklyn 
bridge,  New  York,  with  a  span  of  1,595  ft.  ;   Menai  Sus- 
pension bridge,  570  ft.  ;   and  Niagara  Suspension  bridge. 
With    all    the    modern    means    of    communication,    our 
ideas  of  easy  and  difficult  journeys  have  changed  a  good 
deal  ;    and  now  short  journeys  across  the  sea 

Ferries. 

(as  distinct  from  ocean)  are  only  troublesome 

because  of  the  changing  from  train  to  boat  and  back 
again.  In  fact,  the  steamers  going  regularly  across  the 
English  Channel  are  often  called  packet-boats  or  even 
ferry-boats  ;  the  ports  they  use  are  called  the  ferry- 
towns.  You  will  find  their  names  and  the  opposite  ports 
in  Holland,  Belgium  and  France  on  the  map  in  your 
atlas. 

But  rivers  and  narrow  seas,  besides  being  obstacles  to 
communications    on   land,    are   often   valuable   for   com- 
munications in  other  ways.     Some  rivers  are 
wide    and    deep    enough    to    be    navigable    by 
fairly  large  steamers  for  many  miles  from  the 
coast ;    some  are  wide  enough  but  not  deep  enough,  and 
so  all  the  fords  have  been  dredged  away  and  cheap  canals 
are  obtained.     It  is  a  fact  that  cargo-boats  large  enough 
to  cross  the  Atlantic  from  Europe  can  steam  1,000  miles 
up  the  Amazon  to  Manaos.     Also  boats  of  equal  size  can 
get  up  the  St.  Lawrence,  through  canals  and  the  Great 
Lakes   to   Duluth   and   Connaught   City   on   the   western 
shore  of  Lake  Superior.     Most  of  the  large  rivers  of  the 
world  are  used  in  this  way,  but  there  can  be  nothing  of 
the  kind  in  a  narrow  country  such  as  Italy  or  Britain. 
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SMALL   BOATS   WITHOUT   DECKS. 

You  have  probably  read  already  of  the  great  ancient 
trade  on  the  coasts  of  the  Mediterranean  Sea,  and  have 
seen  how  quickly  people  and  civilization  spread  towards 
the  west,  because  it  was  so  much  safer  and  quicker  to 
sail  along  the  coast  of  a  sea  than  to  travel  by  land  at 
that  time. 

5.  SHIPS 

No  doubt  the  earliest  vessels  made  by  men  for  utilizing 

water  as  a  means  of  communication  were  rafts  on  rivers. 

But    there    soon     came    the    dug-out    canoe, 

formed    of    a    single    hollow    tree-trunk  ;      in 

districts  where  timber  was  not  plentiful,  skins  were  made 

water-tight    by    tanning    and    then     a    frame -work    was 

made   to  keep    them   stretched  ;    the    bark  canoe  was  a 
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vessel  built  on  this  plan,  of  which  you  will  find  a 
description  in  "  Hiawatha." 

Next  came  the  raised  sides  or  gunwale,  partly  for  pro- 
tection from  arrows  ;  and  then  the  idea  of  a  deck,  possibly 
so  as  to  use  more  rowers  without  increasing  the  size  of 
the  boat. 

On  coasts  the  improvements  made  on  rafts  and  canoes 
varied  a  great  deal.  On  ocean  coasts  there  are  tides 
with  large  breakers  or  surf,  and  men's  skill  was  used  to 
invent  boats  which  would  not  capsize  easily  ;  thus  on 
the  coasts  of  Southern  Asia  we  find  the  catamaran,  made 
originally  of  three  or  more  logs  lashed  at  the  ends  of 
poles  ;  now  they  are  usually  two  or  three  boats  similarly 
lashed.  On  the  Mediterranean,  with  no  tides  and  only 
the  waves  caused  by  wind,  the  risk  of  capsize  was  less 
and  single  boats  were  used  ;  the  Phoenicians,  living  in 
the  Levant,  were  the  first  people  to  build  what  we  can 
ca.ll  a  ship — a  wooden  vessel  propelled  by  oars,  but  fitted 
with  a  sail. 

Later    a    deck    was    introduced    above    the    heads    of 

the  oarsmen,   so   as   to   obtain   more  power  from   rowers 

on    this    deck  ;    and    eventually    the    Cartha- 

Ships. 

ginians  had  ships  with  five  tiers  of  oajs 
on  each  side. 

The  Phoenician  ships  could  sail  safely  all  round  the 
coasts  of  the  Mediterranean,  and  some  were  able  to  trade 
regularly  with  Brittany.  There  is  a  story  of  a  Phoenician 
expedition  which  went  past  Gibraltar  right  round  Africa, 
and  took  three  years  to  reach  the  Red  Sea. 

The  discoveries  in  astronomy  by  the  Egyptians  made 
navigation  by  night  safe,  and  thus  led  to  voyages  out 
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of  si^lif  of  land  ;  but  very  slight  improvements  followed 
except  lliat  shi|)s  were  somewhat  larger  and  relied  on 
more  sails  and  fewer  oars.  The  ships  used  by  the  Vikings 
in  the  North  Sea  were  almost  exactly  the  same  as  tho.-e 
used  in  the  Mediterranean  at  that  time. 

At  the  beginning  of  the  14th  century  the  compass  was 
becoming  a  practical  instrument,  and  its  use  provided 
a  great  advance  in  safe  navigation.  The  west  coast  of 
Africa  was  soon  explored^  and  the  sea-route  to  India 
round  the  Cape  of  Good  Hope  was  discovered.  Next 
came  the  discoveries  of  Columbus,  Drake  and  Cabot 
across  the  Atlantic  ;  and  there  followed  the  settling  of 
the  new  colonies  and  regular  trade  with  them. 

The  introduction  of  gunpowder  and  of  artillery  made 
the  next  change  in  ship-building,  since  for  fighting  pur- 
poses ships  had  now  to  be  much  wider  to  be 
able  to  fire  a  broadside  ;  and  so  to  prevent 
their  being  too  slow,  they  were  built  longer 
as  well.  This  meant  more  masts  and  sails  and  a  much 
larger  crew.  Such  were  the  ships  used  in  the  time  of 
Elizabeth,  and  down  to  only  a  hundred  years  ago.  They 
were  called  the  Ct  wooden  walls  of  England." 

The  steam-engine  provided  a  new  means  of  propulsion  ; 
the  first  steam-boat  had  paddle-wheels  and  was  used,  as 
you  might  expect,  on  a  river,  the  Clyde.  After  this  came 
the  making  of  steel  into  thin  plates,  and  then  it  was 
possible  to  build  a  steel  frame -work  for  a  ship  and  to 
rivet  the  plates  to  this  ;  so  we  had  steel  ships.  Thus  by 
degrees  wooden  ships  as  well  as  sailing  ships  are  becoming 
scarcer  every  year,  though  there  are  still  some  of  both 
kinds  in  regular  use  to-day. 
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But  larger  ships  need  deeper  water,  and  so  many  of 
the  old  ports  which  were  used  by  wooden  sailing  vessels 
could  not  be  dredged  enough  ;  thus  some  ports  grew 
very  fast  in  trade,  and  therefore  in  population,  because 


FIG.  2. 
PORT  OF  BOMBAY.  PORT  OF  LISBON. 

of  the  larger  amount  of  work  needed,  while  others  became 
much  less  important  than  before. 

Of  the  old  Cinque  Ports,   Hastings,   Romney,   Hythe, 
Dover,  Sandwich,  there  is  only  one  which  can  now  be 
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(•ailed  a  port,  Dover  ;  and  there  the  modem  harbour  is 
artificial.  On  the  contrary,  in  1650  Liverpool  had  a 
population  of  under  1,000  and  Chester  had  some  8,000; 
but  in  1911  Liverpool  had  grown  to  over  750,000,  while 
Chester  was  only  39,000. 

Also   the   tides   and   waves   make   it   more   difficult   to 

steer  a  large  ship,  so  that  those  ports  with  wide  entrances 

Modem  an(^  plenty   of   room   inside    and   calm   water 

had  the  best  chance  of  being  used,  and  these 

are  now  the  great  ports  of  the  world. 

A  wide  river-mouth  is  likely  to  be  a  good  situation, 
but  only  if  the  tides  do  not  come  straight  into  it  ;  and 
the  more  modern  docks  and  warehouses  are  not  so  fai* 
up  the  river  as  the  older  one§  wdre;  When  no  river  is 
available,  a  place  lying  behind  an  island  near4  the  coast 
is  a  good  position  ;  but  sometimes  the  only  island  within 
reach  is  too  far  from  the  Coast,  then  the  port  for  big 
boats  is  on  the  island  opposite  the  coast  and  commu- 
nication with  the  land  is  made  by  packet  or  ferry 
boats.  Details  and  maps  of  such  ports  will  be  found  in 
Chapter  IV. 

In  any  case,  however  suitable  a  position  there  may  be 
for  a  port,  it  is  certain  that  its  size  will  depend  mainly 
on  the  population  of  the  country  and  on  the  quantity 
of  buying  and  selling  that  is  done  with  other  countries. 
Therefore,  you  will  find  the  largest  ports  where  there 
are  most  people,  and  especially  in  such  countries  as 
have  only  coasts  on  the  ocean,  as  in  these  cases  good 
situations  for  ports  are  few. 
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6.  MODERN    IMPROVEMENTS 

During  the  last  twenty-five  years  the  improvements  in 
the  steam-engine  have  been  enormous  ;  you  probably 
know  the  appearance  of  one  of  the  big  express  engines, 
with  its  boiler  so  high  that  the  funnel  is  dwarfed,  and  its 
large  driving  wheels  coupled  so  as  to  obtain  more  grip 
on  the  rails.  In  the  Old  Countries  there  is  so  much 
traffic  on  the  roads  that  bridges  over  or  under  the  rail- 
ways are  frequent,  but  in  most  of  the  colonies,  as  well 
as  in  the  less  populated  parts  of  Europe,  bridges  over 
the  railways  are  not  usual  ;  in  many  cases  there  are  not 
even  gates  at  level-crossings.  Consequently  engines  have 
been  built  taller  and  taller  with  the  changes  of  design, 
and  foreign  engines  are  as  a  rule. larger  and  more  powerful 
than  those  in  Britain  just  because  all  ours  have  to  go 
under  the  existing  bridges-. 

There  have  been  enormous  improvements  too  in  signal- 
ling on  railways,  and  since  the  telegraph  could  be  used 
the  "  block  "  system  has  been  invented  ;  this 

Improve- 
ments on        means    that    between    any    two    signals    there 

must  be  only  one  train  at  a  time  ;  this  has 
caused  fewer  collisions,  and  so  trains  can  travel  much 
faster  and  with  almost  complete  safety. 

Another  new  method  of  communication  is  by  electric 
railway  ;  this  is  used  almost  entirely  for  suburban  pas- 
senger traffic — that  is,  from  the  homes  of  people  who  go 
every  day  into  a  great  town  to  their  work  ;  there  are 
such  railways  in  Liverpool,  London,  where  some  are 
entirely  underground,  Paris,  Buda-Pesth  and  New 
York. 


MODKIIX    [MPROVBMENTS  »:; 

In  >ome  places  where  ordinary  railways  arc  impossible, 
through  steepness  or  expense,  the  ore  from  mine 
moved  by  aerial  railway  ;  this  is  a  long  cable  sup- 
ported on  posts,  and  trucks  are  hung  on  it  and  moved 
by  electricity.  These  are  used  from  some  of  the  nitrate 
districts  in  Chile  to  the  coast,  and  in  some  of  the  mining 
areas  of  our  country  and  abroad. 

Meanwhile  the  engines  for  ships  were  being  improved 

so  as  to  increase  their  power  and  speed  ;    the  spesd  was 

also  increased  by  the  use  of  screws  instead  of 

Improve- 
ments in         paddle-wheels.     This  plan  also  made  it  easier 

to  steer  ships  fitted  with  two  screws,  because 
they  can  be  used  separately,  and  by  driving  one  forwards 
and  the  other  backwards  a  large  boat  can  be  turned  more 
quickly. 

Then  came  the  invention  of  turbines,  which  produce 
a  much  greater  speed  than  the  ordinary  steam-engine  ; 
in  these  the  steam  is  used  to  drive  a  screw  round,  inside 
a  steel  case  ;  they  are  also  used  when. water  is  available, 
instead  of  the  old  water-wheel,  especially  in  works  for 
producing  electric  power. 

But  with  steel  ships  there  came  a  difficulty  with  con- 
passes,  because  a  compass  will  not  point  properly  when 
near  much  iron  or  steel  ;  this  difficulty  has  now  been 
overcome,  and  ships  are  almost  as  punctual  as  trains  in 
their  arrivals  at  port. 

The  other  change  which  has  increased  the  speed  of 
some  journeys  is  by  the  actual  shortening  of  the  distance 
by  water.  Canals  have  been  built  across  narrow  strips 
of  land  which  separated  oceans  or  seas,  and  these  canals 
are  wide  and  deep  enough  for  ocean-going  ships. 
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HYDRAULIC  HOISTS   FOR   COAL   SHIPMENT. 

The  Suez  Canal,  joining  the  Mediterranean  Sea  to  the 
Bed  Sea,  shortens  the  journey  from  Western  Europe  to 
India  and  Eastern  Asia  by  about  3,750  miles  ; 
this  means  a  saving  to  the  fast  boats  of  some 
eight  days.  But  such  a  canal  on  any  line  of  communi- 
cation limits  the  size  of  the  ships  which  can  be  used  ; 
so  that  the  great  liners  which  travel  across  the  North 
Atlantic  could  not  be  used  for  the  short  route  to 
India,  any  more  than  the  huge  engines  of  Canada 
or  the  United  States  could  be  used  on  British  rail- 
ways. 

The  Kiel  Canal  joins  the  North  Sea  to  the  Baltic  Sea, 
and  saves  the  journey  round  the  north  of  Denmark  for 
all  boats  to  and  from  the  south. 

The  Panama  Canal  joins  the  Atlantic  Ocean  to  the 
Pacific  Ocean,  and  saves  the  journey  round  the  dangerous 
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ir, 


A   SHOOT   FOR   ORE    ON    A   STEEP   COAST. 

Cape  Horn  for  ships  from  the  North  Atlantic  to  the  west 
coasts  of  North  and  South  America  ;  it  also  shortens 
the  sea  distance  from  Britain  to  New  Zealand  by  well 
over  2.000  miles. 

Electricity  now  has  been  brought  under  men's  control, 
and  the  telegraph  can  convey  messages  over  long  distances 
in  a  few  seconds  ;  cables  containing  several  wires  are 
now  laid  under  seas  and  oceans  to  connect  countries,  so 
that  most  civilized  parts  of  the  world  can  communicate 
with  each  other  in  a  few  hours. 

The  telephone  has  made  messages  and  their  replies 
quicker  still,  but  it  is  at  present  available  only  for  dis- 
tances up  to  a  few  hundred  miles,  and  not  across  oceans. 
But  here  wireless  telegraphy  is  most  useful,  especially 
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in  conveying  messages  to  and  from  ships,  and  even  now- 
adays to  aeroplanes. 

Whether  aeroplanes  or  airships  will  ever  become  means 
of  communication  for  any  purposes  of  trade  cannot  be 
seen  now.  A  great  deal  depends  on  improvements  in 
the  engines,  and  whether  anything  which  weighs  less  than 
petrol  can  be  discovered  for  driving  them.  But  changes 
have  come  so  rapidly  during  the  last  twenty  years,  that 
even  these  further  improvements  are  not  impossible. 


7.  QUESTIONS    AND    EXERCISES 

1.  What    is    the    quickest  way    of  sending   a   short    message    from 
your  home  to 

(a)  the  nearest  post-office  ? 

(b)  a  friend  in  a  town  30  miles  away? 

(c)  some  one  in  a  village  8  miles  off? 

(d)  a  shop  in  .London? 

2.  How  would  you  send  a  book  to  a  friend 
(a)  1  mile  away? 
(6)  100  miles  away? 
(c)  in  South  Africa? 


3.  Why   are    some   foot-paths   made  so   as   to    prevent  their   being 

used    by   bicycles  or    perambulators?    Where   have  you  seen 
them? 

4.  Which  are  the  straightest,  foot-paths,  rivers  or  railways?    Why? 

5.  Why  do  some  roads  have  a  foot-path  on   both  sides,  some  have 

one   foot-path,  and    some    no   foot-path   at    all?     Where    have 
you  seen  such  ? 

6.  What  kinds  of  roads  are  crossed   by  railways  at  level  crossings 

instead  of  bridges  ? 

7.  Have    you    ever   seen    roads   which   are    not    made    with    stones, 

wood   or  even  gravel?     Where?     What    kind    of  traffic    uses 
them  ?  

8.  What   different    kinds    of  communications   are   used  before  you 

can  get 

(a)  rice? 

(6)  a  telegram  from  Paris? 

(c)  a  macintosh? 
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9.  Why   have    ships   been    built    larger  and    larger  since  steel  was 

invented  ? 
10.  Are  the  newest  railway-engines  the  largest  for  the  same  reason  ? 


1  1.  Why  were  the  shops  in  Tudor   times   built  to   project  over   the 

foot-paths  of  the  streets  ? 
1  2.  Why  were  the  streets  in  old  towns  so  narrow? 


1  3.  Whare  are  caravans  now  the  only  way  of  sending  goods? 
1  4.  In  what  parts  of  the  world  is  it  impossible  to  use  even  animals 
for  communications  ? 


1  5.  Why  do  roids  need  repairing?    What  roads  have  to  be  repaired 

least  often? 
1  6.  Why  are  Sundays  often  chosen  for  repairs  to  any  large  railway 

bridges? 

1  7.  Was  marsh,  forest  or  highland  the  most  serious  obstacle  to 
roads  in  the  olden  times  ?  Is  the  same  the  case  to-day  ? 

1  8.  Why  was  there  a  ferry-boat  at  some  fords,  but  a  wooden  foot- 
bridge at  others? 

1  9.  Has  the  amount  of  rain  in  Britain  had  any  effect  in  hindering 
or  helping  communications  by  road  ? 

20.  In     what    Regions    would    the    roads    be    straight    and    seldom 

muddy  ? 

21.  In    what    Regions   are    roads   very  scarce?     Give   the    reason    in 

each  case.  

22.  Why  are  the  best  railway  engines    in    Europe   not  the  largest  in 

the  world  ? 

23.  Why  have  inland  towns   grown    so   quickly  since    railways   were 

built? 

24.  Why  are  sleeping-carriages   rather  uncommon  in  Britain? 

25.  Which  of  our  ordinary  kinds  of  food  come  by  ship? 

26.  Why    are    the    liners    sailing    from    Europe    to    North    America 

larger  than   those  sailing  to  India  and  China? 

27.  Why  were  the  Greeks  good  sailors,  but  the  Persians  not? 

28.  On    ships,  was    the    compass    or    the    use    of   a    deck    first    in 

history?     Why? 

29.  Why  were   oars    used    more    commonly    for    propelling  ships    in 

the  Mediterranean  Sea  than  in  the  North  Sea? 


30.   How    has    the    amount    of   rainfall    in    a   country  anything  to   do 
with  the  number  of  canals  there  for  barges? 


31.  What    invention     made     men     build    their    armed    ships    much 

larger  than  before? 

32.  A    cruiser    is    not    intended    to  fire    broadsides.     How   will    her 

shape  differ  from  that  of  a  battleship?  Which  will  be  faster? 


CHAPTER  II 
ROAD    COMMUNICATIONS 

1.    IN    THE    TROPICS 

WHEN  the  population  of  lowlands  increased  above  the 
number  that  could  be  fed,  men  began  to  explore  and 
settle  in  neighbouring  uplands  ;  and  later  still  when 
more  land  was  needed,  they  would  have  to  cross  these 
uplands,  or  sometimes  highlands,  in  the  search  of  ground 
suitable  for  their  own  methods  of  cultivation  and  for 
the  food  to  which  they  were  accustomed. 

In  the  tropics,  forest  proved  just  as  serious  an  obstacle 

to   the   spread   of   population   as   the   heights   elsewhere  ; 

the  dense  Equatorial  Forest  with  its  swampy 

Equatorial  goji  ^s  damp  hot  climate  and  the  wonderful 
Forest. 

growth  of  bushes  and  creepers,  was  quite  as 
difficult  to  cross  as  even  highlands.  There  are  certainly 
patches  of  ground  which  are  not  swampy,  where  the 
trees  are  not  so  dense,  and  where  the  sun  can  reach  the 
soil  ;  and  these  could  be  the  homes  of  small  families. 
But  only  such  clearings  as  were  not  very  far  from  the 
edge  of  the  forest  would  be  discovered  at  first. 

From  each  of  these  settlements  there  would  be  some 
means  of  communication  to  a  village  outside  the  Forest  ; 
but  the  rapid  growing  of  bushes  and  creepers  made  it 
necessary  for  every  traveller  to  carry  an  axe  or  large 
knife  and  to  do  his  share  of  keeping  the  path  clear  as 
he  went  along.  These  paths  were  therefore  narrow,  and 
as  beasts  of  burden  are  almost  unknown  among  the 
blacks  in  the  tropics,  the  only  means  of  carrying  things 
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in  or  out  of  the  Forest  was  on  the  heads  of  "  carriers  "  ; 
the  tracks  were  not  wide  enough  even  for  any  barrow, 
nor  were  they  hard  enough  for  a  loaded  one. 

In  speaking  of  the  edge  of  the  Forest  here,  we  must 
include  in  the  "  edge  "  any  places  which  men  could  reach 
easily  ;  so  that  the  edge  includes  not  only  the  boundaries 
on  the  map  of  the  Regions,  but  also  all  the  banks  of  any 
available  river  up  which  men  could  get  by  canoe. 

These  are  still  practically  the  only  communications  in 
the  two  large  regions  of  Equatorial  Forest,  the  Amazon 
valley  (S.  America)  and  the  Congo  valley  (Africa)  ;  also 
along  the  N,  coast  of  the  Gulf  of  Guinea  the  same  kind 
of  thing  occurs/  But  here  the  Forest  is  not  very  wide, 
the  Savannah  beyond  is  productive  and  well-populated, 
so  that  white  men  have  settled,  here  from  the  countries 
which  hold  colonies.  These  colonists  have  made  railways 
from  the  coast  in  some  places  through  the  Forest,  and 
in  others  good  roads  for  motor  traffic. 

In  the  Savannah  Regions  communications  on  land  are 
much  easier,  as  trees  are  scattered,  and  bushes  are  easily 

cleared  away.     But  there  are  in  valleys   and 
Savannah. 

in    badly    drained    districts   large    patches    of 

what  is  very  nearly  forest  and  is  usually  called  Jungle. 
Many  of  these  patches  of  jungle  are  small  enough  to  be 
avoided  by  the  paths  ;  but  wherever  there  is  a  track 
through  one  it  is  just  like  the  track  through  the  forest,  and 
carriers  with  loads  on  their  heads  are  the  only  means  of 
conveying  goods. 

Thus  in  parts  of  British  East  Africa,  Angola,  Sudan, 
India,  Burma,  Malay  Peninsula,  Mexico,  Central  America, 
the  North  of  Western  Australia,  Colombia,  Venezuela  and 
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the  coast  of  Brazil,  blacks  are  largely  employed  as  carriers. 
In  all  exploring  expeditions  it  is  of  great  importance  to 
obtain  a  number  of  reliable  and  experienced  carriers,  as 
plainly  no  means  of  communication  exists  but  that  of 
walking. 

In  other  regions  there  were  no  other  means  of  com- 
munication in  marshy  and  swampy  districts,  until  men 
had  discovered  how  to  drain  these  places  and  make  them 
dry  enough  for  cultivation.  In  Holland,  in  the  Fens,  in 
the  Pontine  Marshes  of  Western  Italy,  in  the  Pinsk 
Marshes  of  White  Russia  you  will  find  the  same  difficulty 
to  be  met  by  the  inhabitants  ;  the  Dutch  were  the  first 
to  really  overcome  the  obstacle,  and  it  was  under  Dutch 
control  that  the  Fens  were  first  drained. 

River    deltas    often    offer    similar    difficulties    to    com- 
munications.    The   soil   is   saturated   with   water   under- 
neath, is  liable  to  be  flooded  at  the  wettest 
Deltas. 

season  and  in  some  cases  to  be  washed  away 

altogether  ;  so  that  it  is  not  surprising  to  find  few  roads, 
and  all  the  communications  by  water.  The  same  reasons 
have  made  ports  on  the  deltas  of  rivers  quite  unusual  ; 
rivers  with  deltas  are  generally  long,  and  have  their 
valleys  well  populated  so  that  a  port  is  wanted  ;  but  it 
is  usually  just  off  the  delta,  though  not  many  miles  away. 
You  can  find  plenty  of  examples,  such  as  Marseilles, 
Karachi,  Alexandria,  Para  ;  and  you  will  be  able  to  find 
in  your  atlas  one  or  two  notable  exceptions. 

2,  CARAVANS 

The  yellow  peoples  in  the  Cooler  parts  of  the  world 
had  many  advantages  over  the  blacks  ;  less  rain  and 
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less  heat  made  more  work  necessary,  so  that  men  im- 
proved their  methods  and  were  soon  beginning  to  become 
civilized.  Then  too  the  animals  living  on  grass  are  less 
timid  and  less  fierce  than  those  which  prey  on  the  small 
animals,  so  that  men  soon  had  domestic  animals,  some 
for  food  and  some  to  work. 

This  has  remained  the  case  in  the  drier  grass- 
lands, but  not  in  those  districts  where  the  greater  skill 
of  white  men  has  introduced  new  crops, 
Re^on*88  anc^  w^h  them  large  numbers  of  people, 
as  well  as  the  need  for  more  modern  com- 
munications. 

Thus  we  find  the  wandering  tribes  of  the  Steppes  using 
horses  as  pack-animals  and  for  riding  ;  in  the  more 
mountainous  countries,  like  Palestine  and  Spain,  mules 
are  used  because  they  are  more  sure-footed  on  slopes .; 
in  Egypt  you  find  the  donkey  ;  in  Tibet  and  the  Hima- 
layas the  yak  ;  while  across  the  Andes  the  llama  is  still 
the  only  means  of  communication.  In  the  extreme  north 
of  Asia,  Europe  and  North  America  the  cold  makes  the 
population  small  and  backward  ;  here  we  have  pack- 
animals  and  sledges  drawn  by  these  animals.  You  will 
have  read  of  the  reindeer  of  Norway  and  Lapland,  and 
of  the  dogs  of  North  America  ;  this  latter  method  has 
been  used  by  Arctic  explorers  both  in  the  North  and  the 
South  Polar  districts. 

In  still  drier  regions  on  the  edges  of  the  deserts  of  W. 
Asia  and  Africa,  the  camel  was  used  as  the  pack-animal  ; 

and  across  the  Sahara  there  is  a  regular  service 
Deserts. 

by  camel  caravan  to-day.     Some  go  from  the 

N.  coast  ports  on  the  Mediterranean  to  the  large  towns 
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in  the  Sudan,  on  the  other  side  of  the  Desert,  such  as 
Timbuctoo  and  Kano  ;  while  others  go  more  nearly  E. 
and  W.,  trading  between  the  Nile  valley  and  the  central 
part  of  the  Sudan,  which  is  French. 

In  medieval  times,  up  to  the  time  of  Queen  Elizabeth, 
the  usual  route  for  communications  from  Western  Europe 
to  Persia,  India  and  China  was  through  Constantinople 
and  then  by  caravan  across  Asia  ;  though  some  goods 
were  obtained  in  Britain  through  Moscow,  after  an  even 
longer  caravan  journey.  There  are  in  Hakluyt's  "  Voy- 
ages "  various  estimates  of  the  time  taken  for  this  journey  ; 
from  Astrakan,  at  the  mouth  of  the  Volga,  it  took  about 
100  days  to  get  to  the  Chinese  frontier,  and  then  it  took 
over  two  months  more  to  get  near  the  coast.  The  route 
was  across  the  Caspian,  through  Western  Turkestan,  then 
across  the  pass  between  the  Pamirs  and  the  Tian  Shan, 
through  Kashgar,  along  the  Tarim  and  past  lake  Lob 
Nor.  This  was  about  the  year  1560.  In  most  of  the 
internal  trade  of  China,  baggage  is  to-day  carried  by 
"  coolies  "  or  by  mules. 

The  yellow  people  seem  to  have  invented  wheels,  and 
to  have  used  them  to  save  labour  ;  rickshaws  drawn  by 
coolies  are  used  in  Japan  and  Ceylon  ;  while  in  China  a 
single-wheeled  barrow  or  cart  is  commonest,  some  being 
equipped  with  a  mast  and  sail. 

These  vehicles,   and  the  breeding  of  all  the  domestic 

animals,  were  improved  very  much  as  civilization  gradually 

spread     westward     through     Persia,     Assyria, 

carts8  and      Egypt,'  Greece  and  Rome.     Arab  horses  have 

been   famous    for    many    centuries  ;     but    the 

later    paved    roads    and    wetter    land    to     plough    have 
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A   SINGLE-WHEELED   CART  IN   CHINA  :    SUCH   CARTS   ARE   ALSO 
USED   ON   FARMS. 

necessitated  a  very  much  stronger  and  heavier  horse  in 
Northern  Europe,  but  naturally  much  slower  than  the 
lighter  animals. 

In  countries  which  are  frost-bound  in  winter,  the 
Temperate  Forest  and  Dry  Grass  Regions,  men  use  sledges 
drawn  by  horses,  instead  of  wheeled  carts  ;  and  these 
were  probably  invented  from  the  idea  of  wooden  skates 
or  skis  which  made  travelling  on  ice  and  snow  so  easy. 

But  after  the  decay  of  the  Roman  military  roads, 
carts  were  useless  until  Governments  were  energetic 
enough  to  build  hard  roads  ;  and  until  a  century  ago 
in  this  country,  much  of  the  trade  was  still  done  by 
pack-animals. 
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Coaches  were  the  next  improvement,  with  their  regular 
stages  and  inns  for  meals  and  for  staying  the  night  ; 
here  also  the  teams  of  horses  were  changed.  A  regular 
service  of  mails  was  available  by  these  coaches  ;  but 
it  was  difficult  to  take  much  luggage,  and  most  of  the 
rich  men  of  Britain  who  travelled  on  the  Continent  used 
to  take  their  own  coach  across  the  Channel  to  hold 
them  and  their  luggage  comfortably  ;  they  had  only  to 
hire  teams  of  horses  and  a  local  coachman  at  each  stage. 
"  Tom  Brown "  went  to  school  each  term  by  coach. 

There  are  plenty  of  books  which  give  a  good  account 
of  the  difficulties  of  travelling  in  those  days  ;  for  even 

the  mail-coaches  on  the  main  roads  were 
coaches  liable  to  be  "  held  up  "  by  highwaymen. 

Also  you  can  find  along  any  of  these  main 
roads  in  England  the  old  stage  inns,  with  their  numer- 
ous stables  and  large  stable-yards  ;  frequently  the 
inn  is  the  largest  house  in  the  village,  and  in  some 
cases  it  has  been  converted  into  a  private  house  because 
it  is  too  big  for  the  needs  of  travellers  by  road  in 
these  days. 

3.  OBSTACLES    TO    ROADS— RIDGES 

We  know  that  the  gentlest  slopes  up  any  ridge  are  to 
be  found  along  any  valley  which  comes  from  near  the 
top  ;  also  that  a  pass  consists  of  two  valleys,  one  on 
each  side  of  a  ridge,  leading  up  from  the  lowlands  to 
about  the  same  place  at  the  top.  It  is  plain,  then,  that 
the  easy  ways  across  any  ridge  are  by  the  passes. 

Even  when  a  ridge  is  only  uplands,  it  makes  quite  a 
serious  obstacle  to  a  road  which  meets  it ;  the  length 
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of  the  ridire  will  decide  \\helher  il  can  l»e  avoided  by 
taking  <  |H.  n,ad  round  one  end,  or  whether  it  is  better 
to  Use  the  nearest  pass  across  it.  But  this  concerns  main 
roads  which  hfippen  to  cross  that  piece  of  country,  not 
the  local  roads,  as  these  will  be  usually  along  the  side 
of  the  ridge  and  round  the  ends  of  it, 

The  most  suitable  pass  for  a  road  Is  one  with  a  gentle 

slope  which  is  about  the  same  steepness  all  the  way  up 

and  down  again.     In  the  case  of  a  pass  through 

through          highlands,    this    steady    slope    is    much    more 

important  than  anything  else  ;    and  a  low  pass 

with  one  bad  steep  place  is  often  avoided  for  a  higher 

one  without  any  difficulties.     We  shall  see  later  that  the" 

same  passes  are  not  always  best  for  railways; 

In  some  highland  ridges  the  most  suitable  pass  is  a 
steep  one,  and  men  have  used  all  sorts  of  ingenious  plans 
for  getting  a  gentle  slope  ;  one  of  the  commonest  is  a  zig- 
zag road,  backwards  and  forwards  across  the  main  slope  ; 
in  some  cases  tunnels  have  been  made,  and  in  others 
the  road  has  been  cut  out  of  the  solid  rock, 

In  Fig.  3  there  is  a  map  of  the  Lammermuir  Hills, 
with  contours  every  500  ft.  and  some  of  the  rivers  marked  ; 
you  will  find  this  map  easier  to  follow  if  you  copy  it  and 
then  put  on  colours  to  make  it  like  a  physical  map  in 
your  atlas. 

From  A,  in  the  S.,  almost  in  the  middle  from  E.  to 

W.,  there  is  a  narrow  valley  coming  down  from  the  N.  ; 

up   this  is   a  gentle   slope   to   B  ;     the   rise  is 

Ro°adeB8  °n        very  8entle  from  about  46°  ft-   at  A  to   tho 
600  ft.  contour,  only  40  ft.  in  9  miles  ;   further 

on  the  rise  is  500  ft.  in  7  miles,  which  is  about  16  times 
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as  steep  as  at  first ;  the  top  at  B  is  about  1,100  ft.,  so  that 
the  last  piece  of  slope  up  is  100  ft.  in  1  mile,  about  22 
times  as  steep  as  the  first  slope.  This  gradual  increase 
of  the  steepness  is  what  usually  happens  as  you  go  up 


FlG.  3. — MAP  OF  PASSES   IN   LAMMERMUIR  HILLS,  S.E.  SCOTLAND. 

Contours  at  500  feet  intervals. 

hill,  especially  near  the  top  ;  it  will  be  much  more  marked 
near  the  top  of  highlands  than  of  uplands. 

Down  the  N.  slope  from  B  you  fall  100  ft.  again  in 
the  first  mile  ;  then  the  slope  is  500  ft.  down  in  4  miles 
if  you  follow  the  curve  of  the  valley,  and  then  a  slope 
of  about  40  ft.  in  2  miles  to  C.  Thus  these  three  slopes 
are  22  times,  28  times  and  4|  times  as  steep  as  the  first 
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one  from   A.      So    it    is    plain    that    the    north    >i<!r    \\ill    he 
the  more  difficult  one  to  get  up. 

All  slopes  on  roads  and  railways  are  measured  hy  tho 
number  of  feet  you  must  travel  before  you  are  one  foot 
higher  ;  so  this  first  slope  from  A  would  be 
called  1  in  1,200,  as  you  will  find  if  you  reduce 
the  9  miles  to  feet  and  divide  by  40.  The 
other  slopes  up  are  about  1  in  74,  and  1  in  54  ;  whilo 
down  the  north  side  the  slopes  are  1  in  54,  1  in  42  and 
1  in  270.  On  a  slope  of  1  in  30  a  horse  has  to  exert  itself 
just  twice  as  much  as  on  a  level  road  ;  and  in  planning 
roads  it  is  generally  considered  that  1  in  30  is  the  steepest 
slope  desirable. 

On  the  same  map  you  will  find  a  lower  pass  from  A 
further  W.  through  D  and  E  to  F  ;  the  top  at  E  is 
about  900  ft.  and  the  slopes  are  1  in  1,000  and  1  in  152 
Up,  and  1  in  80  and  1  in  330  down.  This  shows  clearly 
that  this  is  the  better  route  for  a  road  up  the  north 
side. 

From  Berwick  to  Edinburgh  the  main  road  would 
avoid  these  hills  altogether  by  going  through  the  gap 
between  them  and  the  small  500  ft,  contour  near  the 
coast  ;  but  there  are  in  fact  roads  through  both  the  other 
passes. 

In  your  atlas  you  will  be  able  to  find  ranges  of  high- 
lands, and  to  calculate  the  slopes  from  the  scale  of  miles 
up  and  down  some  of  the  passes.  The  Pyrenees  in  Spain 
have  few  passes  ;  the  Appalachians  in  the  United  States 
are  a  range  on  your  map,  and  so  are  the  Andes  south 
of  Lat.  30°  S.  In  the  S.  Island  of  New  Zealand  and  in 
Sumatra  you  will  find  other  instances. 
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For  uplands  the  best   kind  of  map  is  a  rout  rare  I  cycling 

map;     ( heso    ran    be    obtained    for    any    district     in    (.; 

Britain  on  the  sralr  of  '2  miles  to  I  inch.      Other 
?J!?Su0fi  i        n*' fill    maps   arc   to   be  found  in   the   Touring 

Brltisii  isles. 

Atlas  of   t  he    British    Isles,   on   the-  scale  of   10 

miles  to  1  inch,  By  these  means  you  can  study  the 
roads  over  any  hills  above  .">(){)  ft.  which  you  know  in 
your  own  district  ;  and  then  perhaps  yqu  may  be  able 
to  go  to  see  the  place  itself. 

The  same  kind  of  thing  can  be  done  with  railways  in 
any  district  which  is  not  quite  flat  ;  in  this  case  the 
slopes  are  actually  marked  on  sign-posts  wherever 
is  a  change, 


%.  OBSTACLES    TO    ROADS— BELTS    OF 
MOUNTAINS 

A  worse  obstacle  than  a  range  is  a  belt  of  mountains, 
consisting  of  several  ranges  close  together,  and  often 
with  not  even  uplands  between  them.  Sometimes  the 
ranges  run  all  parallel  to  one  another,  but  in  many  cases 
their  directions  vary  a  good  deal  ;  their  heights  and 
widths  too  need  not  be  alike.  You  will  find  instances 
of  this  in  the  English  Lake  District,  in  Wales,  in  the 
Alps,  in  the  west  of  N.  America,  in  the  Balkans  and  in 
the  Andes  N.  of  Lat.  30°  S. 

The   difficulty   of   crossing   such   a   belt   is   very   much 
greater    than    that    of    crossing    two    or    three 
Mountains       ranges  which   are  far   apart.     The  extra   diffi- 
culty is  the  fact  that  passes  across  the  different 
ranges  are  so  seldom  near  one  another,  and  so  there  are 
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very  few  places  where  it  is  possible  to  get  across  in  any- 
thing like  a  straight  line. 

But  where  the  separate  ranges  are  not  parallel,  it  may 
be  easier  because  some  of  them  may  be  avoided  so  that 


.   4.— DIRECTIONS    QF    RANGES    AND    VALLEYS    JN    WALES,. 


by  choosing  the  right  valley  we  may  have  to  cross  only 
one  range ;  though  clearly  no  valley  will  be  usefuj 
unless  the  range  at  the  top  has  a  pass  somewhere  near. 

In  some  cases  the  ranges  are  not  all  of  the  same  length, 
and  so  some  may  be  avoided  by  using  the  gaps  between 
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them.     But   although   there   may    be    mutes    ftOfOM 
bells  of  mountains  \\liich  arc  possible  for  roads  and  even 
for  railways,   yet  there   are  very  few   such   routes   com 
pared   with   the   number  of  passes   usually  found   across 
a  single  range,  even  if  it  is  highlands. 

In  Fig.  4  you  will  see  the  directions  of  the  main  ranges 

in  Wales,  but  you  must  find  the  names  from  your  atlas  ; 

the  larger  valleys  are  named.     To  travel  from 

wail?  iU        ^'  to   ^'   there  are  roads  along  the  N-   and 
S.    coasts,    though   on    the   northern    one   the 

mountains  reach  to  the  coast  just  W.  of  the  Conway 
valley  and  the  present  road  has  there  been  out  in  the 
cliffs.  There  is  another  road  up  the  Dee  valley,  past 
Lake  Bala  and  down  to  Dolgelley,  going  along  the  N. 
slope  of  the  Berwyn  range  ;  next  there  is  one  up  the 
Severn  and  down  the  Dovey,  There  is  a  useful  pass 
from  the  Wye  to  the  Severn,  but  the  best  from  the  Wye 
to  the  west  is  high  and  difficult.  The  other  route  is  from 
the  Usk  to  the  Towy.  Thus  in  a  distance  of  nearly  130 
miles  there  are  only  three  routes  along  which  road  traffic 
is  fairly  easy,  You  should  find  the  heights  of  these 
passes  and  their  slopes,  and  then  of  the  difficult  one  from 
the  Wye  valley  so  that  you  can  compare  them, 

In  the  Alps  you  will  find  the  same  variety  in  the  direc- 

tions and  lengths  of  the  different  ranges  on  the  broad 

belt  of  highlands  ;    but  as  in  Wales,  the  prac. 


Passes  in        tjcaj  routes  are  those  which  avoid  most  ranges 

the  Alps. 

and  have  to  cross  only  one  pass  ;  they  are 
as  a  rule,  far  from  straight  as  these  highlands  are  from 
70  to  130  miles  across. 

The  Brenner  Pass,   4,490  ft,,  from   Italy  across  Tyrol 
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into  Bavaria,  is  reached  up  the  Adige  and  leads  down 
to  Innsbruck  and  then  down  the  Inn  to  the  Danube 
valley  ;  it  goes  very  nearly  due  N.  from  Verona  to  Inns- 
bruck. The  St.  Gothard  route  is  up  the  Ticino  from 
Pavia,  past  Lake  Maggiore,  over  the  pass  6,936  ft.  high, 
and  down  to  Lake  Lucerne  in  Switzerland  ;  from  there 
are  roads  N.  to  the  Rhine  and  Germany,  and  W.  through 
Berne  into  France,  The  Simplon  route  is  also  from  Lake 
Maggiore,  up  a  tributary  of  the  Ticino  to  the  N.W.,  over 
the  pass  6,591  ft.  and  down  into  the  Rhone  valley. 
Further  W.  is  the  Great  St.  Bernard,  and  south  of  Mont 
Blanc  js  the  Cents  pass  ;  you  will  be  able  to  find  and 
Describe  the  routes  using  these  passes. 

In  the  West  of  South  America  you  will  find  that 
ia,  Ecuador  and  Peru  all  extend  from  the  coast 
across  the  Andes  ;  so  that  in  these  countries, 
and  from  Bolivia  just  across  the  Andes,  the 
passes  are  most  important.  There  is  none  as  low  as 
(S3000  ft,  anywhere,  and  the  west  slope  is  exceedingly 
3teep  •  the  average  slope  is  about  1  in  40,  so  that  all 
valleys  will  have  much  steeper  slopes  than  this  near 
their  tops.  It  is  not  surprising  that  no  roads  have  been 
made  over  these  passes,  or  that  traffic  is  still  done  by 
Jlamas  along  narrow  and  dangerous  tracks, 

In  Colombia  the  river  Magdalena,  flowing  north,  is  the 
easiest  route  from  the  interior  ;  so  that  the  passes  to 
the  Er  and  W.  from  this  valley,  being  very  steep  and 
high,  are  seldom  used.  In  Ecuador  there  is  a  pass  from 
Quito  into  the  Napo  valley.  In  Peru  the  tributaries  of 
the  Amazon  mostly  flow  north,  making  deep  valleys 
between  the  ranges  which  are  also  roughly  north  and 


A  PASS   IN   THE   AND £8  :    IS   IT   USED   FOR   COMMUNICATIONS  ? 


70  KOAD   COMMUNICATIONS 

south.  Thus  from  Callao,  Lima  and  Arequipa  there  are 
roads  to  the  interior  which  cross  one  pass  only  ;  but 
that  pass  is  very  high  ;  the  one  from  Lima  to  Oraya 
to  the  N.E.  is  about  18,000  ft.  and  is  only  some  80  miles 
from  the  coast ;  it  is  called  the  Galera  Pass,  You  should 
find  the  average  slope  of  this  route  from  Lima,  at  about 
500  ft.,  and  also  of  the  last  28  miles,  in  which  the  rise  is 
7,800  ft.  Beyond  this  in  the  same  direction  there  is 
another  pass  of  16,000  ft.  before  any  part  of  the  Amazon 
valley  is  reached  ;  but  the  dip  between  the  two  passes 
is  only  down  to  about  12,000  ft.,  so  that  the  first  ascent 
is  the  difficult  part  of  the  route. 

You  will  be  able  to  study  the  Balkan  ranges  from 
your  map  in  the  same  way.  The  North  American  belt 
will  be  described  in  Chapter  III,  as  the  chief  routes  there 
are  by  railway  and  not  by  road. 

One  of  the  most  conspicuous  instances  of  a  belt  of 
highlands  preventing  communications  is  to  be  found  in 
S.E.  Asia,  where  the  great  ranges  running 
AsSh"EaSt  south  from  the  corner  of  the  Tibet  plateau 
form  six  parallel  ridges  with  deep  narrow 
valleys  separating  them  ;  and  to  this  day  they  form  an 
obstacle  across  which  there  is  no  route  at  all.  This 
obstacle  (Fig.  5)  has  prevented  the  Chinese  from  migrating 
S.W.  and  has  also  prevented  that  race  from  fighting 
the  peoples  of  India  ;  so  that  it  is  directly  the  cause  of 
the  huge  populations  in  both  those  countries, 

5.  OBSTACLES  TO  ROADS— PLATEAUS 

By  far  the  most  serious  highland  obstacle  to  com- 
munications is  a  plateau  ;  partly  because  as  a  rule  its 
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FlG.    5. OBSTACLE     BETWEEN     INDIA     AND    CHINA. 

Land  over  3,000  feet  is  shaded. 

edges  are  a  steep  mountain  range,  though  once  on 
the  top  communications  by  road  would  be  fairly  easy  ; 
but  also  because  all  large  plateaus  have  too  little 
rain  in  the  interior,  so  that  they  are  never  very  fertile, 
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and  in  consequence  there  is  very  little  demand  for 
communications  because  of  the  small  and  scattered 
population, 

But  when  men  began  to  explore  these  mountain  edges, 
they  did  not  know  that  a  plateau  lay  beyond,  and  it  was 

only   when   this   was   certain   that  the   spread 
Plateaus. 

of  population  in  that  direction  was  stopped. 

Thus  for  a  long  time  in  the  history  of  such  districts  there 
would  be  no  roads  or  paths  up  the  edges  of  a  large  plateau, 
because  no  one  lived  on  it. 

Some  of  the  smaller  plateaus  do  get  enough  rain  all 
across  them,  but  usually  the  top  will  be  grass-country 
and  the  population  small ;  but  here  there  would  be  roads 
leading  to  the  neighbouring  lowlands. 

On  the  edge  of  a  plateau  alt  river  valleys  will  be 
very  steep,  often  with  water-falls,  so  that  none  of  the 
rivers  will  be  navigable,  .and  paths  or  roads  are  the  only 
means  of  communication. 

Many  of  the  large  plateaus  of  the  world  are  majnly 
or  entirely  desert,  as  in  Tibet,  Australia,  Arabia  ;  while 
others  are  very  nearly  so — -South  Africa,  Iran,  Asia 
Minor,  Mexico.  But  by  means  of  irrigation,  or  because 
of  valuable  supplies  of  some  mineral,  there  are  often  now 
quite  large  populations  in  some  parts  of  them.  Also 
communications  may  be  needed  across  a  plateau  to  some 
fertile  district  on  the  other  side,  to  avoid  a  long  sea 
journey,  or  because  the  nearest  ports  belong  to  a  foreign 
country. 

In  India  round  the  E.  and  W.  edges  of  the  Deccan 
are  narrow  lowlands  with  plenty  of  people  and  many 
towns  ;  but  very  few  of  these  have  become  ports  for 
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ocean  trade,  just  because  there  are  so  few  places  on  the 
coasts  where  there  is  any  easy  communication  to  the 
top  of  the  plateau  ;  this  is  especially  the  case 
on  the  W.  coast  where  the  Western  Ghats  are 
higher  and  stretch  further  N.  than  the  eastern  mountain 
edge.  Even  railways  are  scarce  on  the  plateau » 


India. 


South  Africa. 


FlG.  6.— EDGES  OF  TERRACES  IN  SOUTH  AFRICA,  AND 
THE  RAILWAYS  TO  THE  VELD. 

In  South  Africa  the  south  edge  of  the  plateau  has  a 
mountain  edge,  but  between  that  and  the  lowlands  are 
two  steps  or  terraces,  long  and  narrow  strips 
of  fairly  level  land,  each  with  another  moun* 
tain  edge  on  its  S.  side. 

Communications  E.  and  W.  are  here  quite  easy  ;  but 
this  shape  has  made  any  routes  to  the  top  of  the  plateau 
not  only  scarce  and  difficult,  but  also  winding.  These 
three  edges  are  as  serious  an  obstacle  as  a  belt  of  three 
ranges,  but  the  lands  between  them  are  plains  and  not 
valleys  and  this  makes  the  roads  easier. 
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The  main  route  from  Capetown  has  to  go  ."in 
nearly  north  to  reach  a  pass  over-  the  louesl  e<|p<-  ;  then 
it  goes  40  miles  S.E.  and  then  turns  N.E.  to  a  pass  through 
the  second  edge  ;  then  it  goes  nearly  east  for  100  miles 
before  it  turns  N.E.  through  the  last  pass  on  to  the 
plateau.  From  Port  Elizabeth  you  will  find  just  the 
same  sort  of  bends  and  zigzags  in  the  railway  going 
north,  while  from  East  London  the  difficulties  are  greater 
Still, 

The  Great  Lakes  Plateau,  being  so  near  the  equator, 
gets  plenty  of  rain  and  is  very  fertile  ;  but  here  too  there 
are  very  few  routes  from  the  E.  or  W.  ;  from  the  S.  you 
can  keep  to  highlands  all  the  way,  while  from  the  N. 
there  is  the  Nile  valley  to  follow  up  to  Lake  Victoria 
Nyanza. 

The  difficulties  of  the  plateaus  of  Asia  Minor  can  be 
read  of  in  the  account  of  Xenophon's  march  of  the  Ten 

Thousand   twenty-three   centuries   ago.     Alex- 
Asia  Minor. 

ander  the  Great  took  his  troops  as  far  as  the 

eastern  edge  of  the  Iran  Plateau  to  Kandahar  and  Herat 
about  seventy  years  later.  Xenophon's  march  was  from  a 
place  on  the  Tigris,  just  north  of  Bagdad,  across  the 
Armenian  Plateau  towards  the  Black  Sea  ;  then  he  turned 
west  to  reach  the  Bosporus. 

The  first  part  of  Marco  Polo's  "  Travels  "  also  describes 
these  plateaus  in  S.W.  Asia  and  the  people  living  there. 

6.  WHERE    THERE    ARE     NO    RAILWAYS 

The  increase  of  cultivated  land  in  any  district  would 
depend  mainly  on  how  fast  the  population  increased  ; 
but  the  direction  in  which  men  used  the  new  land  was 
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decided  by  the  shape  and  climate  of  the  country. 
Obstacles  would  be  avoided  whenever  possible,  and  not 
crossed  unless  it  was  quite  certain  what  lay  beyond  ; 
for  only  in  cases  of  necessity  did  men  settle  and  cultivate 
in  regions  less  fertile  than  the  one  they  came  from* 

Thus  we  find  that  the  edges  of  the  country  inhabited 

by  any  one  savage  race,  or  by  any  of  the  ancient  civilised 

races,  are   very   near   the   edges   of   a   region, 

separate         or  of    two   regions,  in   which    the   same   food 

can    be    grown.      Very    seldom    do    we    find 

two  settlements   of   the   same  race  separated   by  a  land 

obstacle. 

For  instance,  in  Africa  the  real  negroes  live  in  the 
Savannah  region  N.  of  the  equator  ;  they  are  not  found 
north  of  the  scrub,  nor  in  the  Equatorial  Forest,  nor 
E.  of  the  line  of  highlands  which  separates  the  L,  Chad 
lowlands  from  the  Nile  valley. 

In  more  recent  history,  the  early  French  and  British 
colonists  in  what  is  now  the  United  States  were  separated 
by  the  Appalachian  Highlands  ;  and  no  disputes  occurred 
until  the  British  crossed  that  obstacle. 

Again,  the  W.  of  Madagascar  is  inhabited  by  people 
from  Africa,  but  on  the  E.  coast  the  inhabitants  are  of 
the  same  kind  as  the  people  of  S.E.  Asia  (Malays). 

But  the  Matabele  tribes,  who  were  Zulus,  have  come 
from  N.E.  Natal  to  the  S.  African  plateau  ;  the  edge 
of  the  plateau  was  found  to  be  less  of  an  obstacle  than 
the  forests  on  the  coast  N.  of  Zululand. 

And  as  men  spread,  so  paths,  then  tracks  and  perhaps 
roads  were  made  to  keep  communication  between  the 
homes  and  the  old  homes  of  their  parents. 
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The  Yang-tse-kiang  has  a  magnificent  series  of  gorges 
just  above  Ichang,  where  the  river  has  cut  across  lim 
of  hard  rock.  In  West  Africa  the  Niger  has  cut  a  similar 
gorge  through  the  coast  mountains,  just  S.  of  Lokoja, 
where  the  Benue  joins  the  main  stream.  The  famous 
canons  on  the  Colorado  River,  with  the  river  a  mile  below 
the  level  of  the  ground,  are  an  extreme  example  of  the 
same  thing. 

In  the  continents  which  have  been  colonized  by  whites 

from  Europe,  such  gorges  or  gaps  would  be  just  as  serious 

obstacles   to  the  spread   of   population    up    a 

obstacles'       valley   as    highlands   would    be  near  a  coast ; 

because   they    occur   in    a    district   where   the 

same  kind  of  food  cannot  be  grown,  and  so  form  a  bar 

to  the  farmers  who  reach  them. 

Thus  the  Amazon  was  known  for  hundreds  of  miles 
up  the  river  long  before  the  Congo  was  explored.  The 
Mississippi,  being  a  longitudinal  river,  was  a  great  help 
to  the  spread  of  colonists  ;  but  the  Darling,  though 
longitudinal  is  parched,  and  settlers  reached  the  Downs 
from  over  the  highlands  on  the  E.,  and  not  by  spreading 
up  the  valley. 

There  is  then  little  chance  of  the  valley  of  a  cross  river 
becoming  an  important  line  of  communication,  certainly 
not  for  the  export  of  crops.  The  most  likely^chance  of 
such  a  valley  being  needed  for  communications  is  the 
existence  of  coal  or  some  scarce  metal  higher  up  it  ;  men 
would  then  overcome  the  natural  obstacles  and  make  a 
railway,  or  make  the  river  navigable  by  building  weirs 
and  locks  ;  this  plan  increases  the  depth  of  each  stretch 
of  the  river  by  controlling  the  amount  of  water  passing 

10 


174     RIVER  AND   CANAL  COMMUNICATIONS 

each  weir  ;    the  system  is  called  "  canalizing  "  the  river, 
and  will  be  discussed  with  the  canals, 

4,  CANALS 

Canals,  as  a  means  of  land  communication,  have  been 
built  to  improve  navigation  on  rivers,  to  avoid  obstacles, 
and  also  where  there  are  no  rivers  at  all.  Their  advan- 
tages are  cheapness  for  heavy  goods  and  the  small  cost/ 
of  repairs  ;  the  disadvantages  are  slowness  and  the 
difficulty  of  mounting  slopes.  It  is  only  for  long  journeys 
that  canals  can  really  beat  railways  for  communications. 

Even  when  completed,  canals  and  canalized  rivers 
have  obstructions  ;  these  are  the  locks  which  are  neces- 
sary to  ensure  deep  enough  water  higher  up  ; 

'Locks. 

but  it  takes  time  for  barges  to  get  through  a 
lock,  and  on  a  busy  canal  there  are  many  delays  through 
the  barge  having  to  wait  its  turn  at  each  lock.  Thus 
you  will  find  the  most  flourishing  systems  of  canals  in 
•countries  with  large  lowlands,  where  few  locks  are  needed, 
and  especially  in  the  large  lowlands  of  manufacturing 
•countries  ;  the  reason  being  that  there  is  more  moving  of 
•coal,  stone,  iron  and  other  heavy  materials  than  in  dis- 
tricts which  grow  mainly  crops  and  import  their  manu- 
factured goods. 

So  in  Europe  there   are  most  canals  in  France,   Ger- 
many,   Holland   and   Belgium  ;    these   are   deeper,    wider 

and    much    busier    than    the    few    canals    in 

Canals  m        Britain.       In  most  cases  the    rivers  are  used, 
turope. 

and  are  kept  wide  and  deep  enough  to  allow 
steam  or  petrol  tugs  to  pull  a  train  of  barges.  In  Prance 
all  the  main  canals  are  at  least  6J  ft.  deep,  while  the 


CANALS 


IT.", 


A   LOCK  ON   A  CANAL  :     THERE    IS   A    TOW-PATH   FOB  HORSES, 
BUT   THE    BARGE   IS   A   STEAM    ONE. 

smallest  locks  are  126  ft.  long  and  17  ft.  wide  so  as  to 
take  a  whole  train  of  barges  at  a  time  ;  the  barges  are 
big  enough  to  carry  nearly  300  tons  each.  In  England 
there  are  few  canals  which  can  take  a  barge  drawing 
4  ft.  of  wrater,  and  even  in  these  cases  a  tug  can  only 
take  four  barges,  each  carrying  about  45  tons,  because  of 
the  small  locks.  In  Belgium  practically  all  the  canals 
can  take  barges  of  200  tons  ;  while  in  Germany  the 
Elbe,  Weser  and  Oder  have  been  canalized  so  that  boats 
of  500  tons  can  use  them  by  their  own  engines. 

But  when  comparing  these  facts,  which  prove  that 
England  is  far  behind  the  other  countries  in  her  use  of 
canals,  you  must  remember  that  the  distance  from  the 
coast  to  the  coal-fields  decides  entirely  how  far  inland 
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heavy  goods  have  to  travel  ;  and  that  a  big  system  of 
good  canals  with  large  locks  is  a  necessity  to  Germany, 
France  and  Belgium.  In  Britain  no  place  is  60  miles 
from  the  nearest  coast,  and  near  Birmingham  is  the  only 
coal-field  which  is  more  than  a  few  miles  from  a  port, 

In  this  one  case  a  good  canal  would  be  most  useful. 
The  Severn  is  canalized  up  to  Worcester,  and  boats  of 
400  tons  can  reach  that  town  ;  but  at  present  they  have 
to  be  unloaded  there  into  barges  on  the  narrow  canal 
to  Birmingham,  a  distance  of  only  22  miles.  For  the 
heavy  traffic  from  all  the  other  coalfields,  especially  to 
London,  the  sea  is  certainly  cheaper  than  any  canal 
communications  could  be. 

In  Canada  the  canals  have  been  built  so  as  to  avoid 

the  obstacles  in  the  route  from  the  St.  Lawrence  to  Lake 

Superior,    so    that  ships   big   enough   to  cross 

canals.  the  Atlantic  can  use  them  ;    they  are  at  least 

14  ft.  deep.     This  communication  has  resulted 

in   nearly   all   the   wheat    from    U.S.A.   as   well  as   from 

Canada  coming   direct  by  boat   from    Lake    Superior   to 

Europe.     The  same   route   can   be   used   by   boats   from 

Chicago. 

In  order  to  compete  with  this  Canadian  route  the 
Government  of  the  U.S.A.  have  planned  canals  to  join 
these  lakes  to  New  York  by  a  canal  on  the  U.S.A.  side 
of  the  Niagara  Falls  and  another  from  Lake  Ontario  E, 
to  the  Hudson,  which  would  be  canalized.  Though  New 
York  is  free  from  ice  in  winter,  and  Montreal  is  not,  this 
route  would  also  be  closed  then  as  the  lakes  are  frozen. 

On  inland  canals  and  canalized  rivers,  but  not  on  ship 
canals,  one  of  the  most  likely  improvements  in  the  next 
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Use  of 
electricity. 


few  years  is  the  use  of  electricity  for  propelling  the  barges. 
This  system  has  been  tried  in  Belgium,  and  found 
very  cheap  where  there  is  much  traffic.  It 
is  worked  like  most  trams:  two  overhead 
wires  carry  the  current  and  a  trolly  is  con- 
nected to  the  barge.  The  lock-gates  can  be  worked  by 
the  same  current,  and  so  can  the  machinery  for  loading 
arid  unloading.  The  system  also  saves  much  time  as  all 
barges  travel  at  the  same  pace  ;  the  only  work  needed 
more  than  that  of  a  tram-driver  is  the  steering. 

The  following  figures  show  the  position  of  Great  Britain 
in  the  use  of  inland  water  communications, 


Miles. 


Belgium         , 
p'ranpe 
permany 
preat  pritain 


1,357 
6,934 
8,016 
4,673 


Miles  per  Million 
Inhabitants- 


186 
177 
133 


The  corresponding  figures  for  railways  are  put  here  for 
comparison. 


Miles. 

Miles  per  Million 
Inhabitants. 

Belgium 

: 

5,401 

767 

France 

• 

25,472 

• 

653 

Germany 

37,823 

630 

Great  Britain 

23,718 

565 
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r»y  adding  the  li^uivs  if)  t  lie  last  columns,  for  each 
country,  you  \\ili  sec  that  Britain's  mileage  of  inland 
communications  is  small  compared  with  other  industrial 
countries  of  Europe  ;  and  will  be  able  to  judge  to  what 
an  enormou-  extent  she  depends,  for  her  communica,- 
tions,  on  the  sea  round  her  coasts. 

5.  ESTUARIES    AND    DELTAS 

Near  the  mouth  of  a  navigable  or  canalized  river  is-, 
the  spot  where  inland  water  communications  join  the; 
communications  on  the  sea  ;  so  that  obstacles  at  such 
places  must  be  overcome,  or  the  inland  communications, 
will  be  almost  useless. 

That  part  of  the  mouth  of  a  river  which  gets  the  force 

of  the  tides  is  called  the  "estuary";    the  word  does  not 

mean  all   that   part    of   the   river   which   ever 

Estuary. 

gets  any  tide  at  all,  but  only  the  part  in  which 
the  tide  produces  results  large  enough  to  affect  the  coming 
and  going  of  ships.  So  estuaries  can  occur  only  on  ocean 
coasts  or  on  the  coasts  of  those  seas  whose  openings  into 
the  ocean  are  very  wide.  For  instance,  the  North  Sea 
has  tides  which  come  from  the  North  Atlantic  past  the 
North  of  Scotland  ;  the  Mediterranean  Sea  has  no  tides 
big  enough  to  affect  ships. 

In   an  estuary  there  are  usually  large  banks  of  mud, 

which  has  been  brought  by  the  river  and  left  where  the 

current   has  been  checked  by  the  tide  rising  ; 

Bar. 

these  banks  occur  anywhere  in  the  estuary, 
and  extend  out  of  it  as  far  as  the  fresh  water  ever  gets 
\\hen  the  tide  is  falling;  this  place  is  called  the 'bar  of 
the  river,  and  beyond  the  bar  is  the  open  sea, 
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The  shape  Mini  diivclion  of  the  estuary  make  a 
deal  of  difference  to  the  size  and  position  of  the  mud 
hanks.  In  a  bottle  shaped  estuary  1  he  current  and  the 
tides  \vi||  wa>li  out  all  mud  from  the  narrow  neck  or 
entrance,  so  that  the  banks  will  occur  inside  the  estuary 
and  also  outside,  but  there  is  a  good  deep  channel  in  the 
neck.  In  a  funnel-shaped  estuary  the  mud-banks  can 
form  anywhere,  as  there  is  no  place  where  the  current 
or  tides  move  faster  than  usual. 

These  mud-banks  are  apt  to  change  in  shape  and  size 
every  time  there  is  a  flood  down  the  river,  or  an  extra 
large  tide  coming  up  it  ;  so  that  in  such  places  a  channel 
for  ships  can  only  be  kept  clear  by  regular  dredging. 
There  are  many  instances  of  places,  which  were  once 
flourishing  ports,  losing  all  their  trade  because  the  channel 
in  the  estuary  became  too  winding  and  dangerous  or 
even  blocked  altogether.  But  in  the  case  of  large  modern 
ports  this  is  prevented  by  the  use  of  dredgers. 

The  question  of  the  direction  of  estuaries  is  whether 
t  he  tide  enters  directly  up  them,  or  whether  the  tide 

moves  across  the  mouth  and  so  only  part  gets 
Tides. 

in  ;  the  result  is  a  matter  of  size  ;   the  estuary 

receiving  most  tide  will  extend  further  inland,  while  one 
with  only  small  tides  will  no^  reach  so  far  up  the 
river. 

The  di  (Terence  between  high  and  low  water  is  also 
mainly  decided  by  this,  and  so  the  depth  of  the  entrances 
to  all  docks  will  be  greater  when  the  tide  enters  the  estuary 
direct;  this  would  make  the  expense  of  building  the 
docks  greater,  and  the  charges  made  to  ships  larger  ;  so 
that  such  an  estuary  would  have  a  great  port  only  if  it 
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were  the  only  possible  situation  in  a  densely  populated! 
district. 

The   estuaries  whose  maps   are  given  here  are  so  close* 
as  to  have  exactly  the  same  direction  and  strength  o£ 


PORT  OF 
LIVERPOOL 

AND 

BIRKENHEAD 


The  watermarked  ~=^=. 
is  lers  than  8  feet  Jeep 
at  High  Ti'de.. 


FIG.  30. 

the  tides  ;    so  that  all  the  differences  in  the  mud-banks 

are  due  to  the  shapes  of  their  entrances. 

At  those  river-mouths  which  get  no  tides,  there  is  only 

one  current,  that  of  the  river  itself  ;  there  will  be  no 
bar  ;  the  sand  and  mud  brought  down  by  the 
river  will  fall  and  make  banks  where  that 

current  is  checked  by  the  calm  sea.     In  such  places  the 
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water  is  nearly  always  at  the  same  level,  the  river  -mmit  h 
gets  blocked  by  the  mud,  and  the  water  escapes  by 
several  channels  through  the  mud-banks.  In  the  case 
of  a  large  river  these  banks  have  usually  grown  above 


FIG.  31. 

the  level  of  the  water,  except  at  flood-times,  and  the 
result  is  a  fine,  damp  and  fertile  soil  which  is  called  a 
delta. 

The  channels  through  a  delta  are  usually  too  narrow 
for  sea-going  ships,  and  are  liable  to  change  every  time 
the  river  is  in  flood  ;  in  regions  which  have  one  rainy 
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season  a  year  such  floods  happen  regularly  and  are  very 
large,  so  that  the  alteration  in  the  channels  is  frequent. 

Deltas,  then,  are  unsuitable  for  ports  ;  but  as  there  is 
a  large  valley  inland  there  is  usually  a  need  for  a  port 
in  the  neighbourhood  ;  and  this  is  to  be  found  at  the 
end  of  the  valley,  just  off  the  delta,  at  any  spot  where 
the  water  is  deep  close  to  the  shore.  Here  all  the  inland 
communications  will  be  just  as  easy  as  if  the  port  were  on 
the  river,  except  for  the  river  communication  ;  so  there  is 
often  a  canal  from  the  port  to  a  point  just  above  the  delta. 

Examples  of  such  ports  are  Marseilles,  Karachi,  Venice, 
Antwerp,  Shanghai  and  Para.  The  position  of  the  port 
of  Marseilles  was  chosen  about  2,500  years  ago  by  the 
Phoenicians,  so  that  the  delta  of  the  Rhone  must  have 
been  dangerous  even  for  the  small  boats  of  that  time. 

6.  PORTS 

Ports  correspond,  in  communications  by  water,  almost 
exactly  to  the  junctions  on  railways.  The  inland  com- 
munications by  river  and  canal  are  the  branch  lines 
collecting  goods  and  taking  them  to  the  port,  where  they 
are  put  on  ships  going  long  distances  without  stop  across 
the  ocean,  and  at  the  same  time  delivering  goods  inland 
which  have  arrived  by  ship. 

A  port  seldom  belongs  to  the  Government  of  a  country, 

but  is  usually  managed  by  a  Committee  or  Board  ;    this 

Board    first    borrows    money   to   build,    dredge 


°ort  °f  a         an(*  set  UP  *ke   cranes  an(^  other  machinery  ; 

then    it    decides    the    charges  to   be  paid  by 

ships  coming  in  to   unload  and    load.       As    a    rule   the 

^xpenses  e^ch    year   in    repairs^   dredging    and   wages  do 


I M)  I  ITS 

not  vary  much  ;  the  rale  of  interest  to  !><•  |>ai  I  for 
the  borrowed  money  keeps  the  same;  so  that  tin- 
necessary  annual  income  depends  on  the  amount  of 
money  borrowed.  Thus  the  charges  to  ships  depend  on 
how  much  it  cost  to  make  the  port  ;  and  in  this  the 
difference  between  an  estuary  and  a  delta  is  very  large. 

Near  a  delta,  where  the  tides  are  of  no  account,  ships 
can  load  and  unload  at  wharves  on  which  railways  can 
be  laid.  At  an  estuary  this  plan  is  impossible  because 
of  the  difference  in  the  level  of  the  water  ;  so  that  ports 
on  estuaries  must  have  docks,  which  cost  very  much  to 
build,  and  the  charges  to  ships  must  be  higher  than  at 
ports  near  deltas. 

Thus  a  sea  with  few  outlets  to  any  ocean,  and  all  of 
those  quite  narrow,  will  be  the  best  possible  place  for 
cheap  ports.  And  there  is  no  doubt  that  such  circum* 
stances  caused  the  very  conspicuous  use  of  communica- 
tions by  sea  in  the  Mediterranean  long  before  anything 
but  foot-paths  existed  on  land. 

The  only  serious  disadvantage  at  tide-less  ports  is  the 
absence  of  any  current  to  wash  away  the  rubbish  which 
is  thrown  overboard  from  every  ship  ;  in  warm  and  hot 
latitudes  this  may  become  dangerous  to  health  and  cause 
epidemics  in  the  ports. 

On  a  bottle-shaped  estuary  the  best  situation  for  the 

port  will  be  on,  or  just  inside,  the  narrow  neck  ;    here 

are   no  mud-banks,  the  land  is   firm   and  not 

liable  to  be  fl00^^'  an(1  docks  can  be  built 
on  both  sides  with  a  ferry  or  tunnel  to  con- 
nect them.  Liverpool  and  Birkenhead  form  one  example 
of  this. 
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'(hi  a  funnel  shaped  tsfltuary  the  port  was  formerly  far 
up  the  river,  away  from  rtihe  strong  tides  and  if  possible 
above  >-some  sharp  bend  which  would  check  the  tide. 
But  to-day  the  larger  ships  «aannot  reach  such  places,  so 
that  modern  ports  are  all  near  fit  he  coast  and  where  possible 
are  a  short  way  up  a  tributary  flowing  into  the  estuary  ; 
this  produces  .the  same  shelter  from  strong  direct  tides 
as  the  sharp  bend  would  do  higher  up  the  river.  Ex- 
amples of  this  can  be  seen  in  Bristol  on  the  Avon,  and 
Antwerp  on  the  Scheldt:;  while, did  ports  which  have  had 
to  accommodate  modern  .-ehyDs  nearer  the  mouths  of  their 
rivers  are  Hamburg  with  Cuxhawen,  Romea  with  Havre, 
Glasgow  with  Greenock,  and  Nantes  with  "St.  N-azaire. 

Some  ports  are  not  at  the  ends  of  valleys,  because  on 
that  coast  there  was  no  situation  in  the  lowlands  with 
any  protection  from  the  ocean  swell.  There  must  be 
protection  from  swell  and  wind,  even  if  the  land  com- 
munications are  not  the  best  ;  that  is  to  say,  safety  is 
more  important  and  cheaper  in  the  end  than  mere  speed 
or  cheapness  of  carriage  for  the  goods  after  they  are 
landed. 

7.  QUESTIONS    AND    EXERCISES 

1.   In    which    part   of    a  river    is  the   current   fastest?      Is   this   the 
place  from  which  most  mud  and  sand  is  brought? 

2.  Do  any  rivers   have  two    different  steep  parts  of  their  valleys? 

Why?     Mention  some  examples. 

3.  Are  long  rivers  rising  in  Savannah    Regions    more   likely   to    be 

navigable  than  those  coming  from  Tropical  Forest?     Why? 

4.  Are  rivers  flowing  across  lowlands  in  the  Summer  Rain  Region 

likely  to  be  navigable  from  the  coast? 


5.  Which    river-mouths    are   suitable   for   ports?     Which   are   least 
suitable? 
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6.  Explain   the   positions   of  the  following  ports:  Marseilles,   Alex- 
andria, Calcutta,  New  Orleans,   Karachi,  Hamburg. 


7.  A  river  which    is   not  any   serious   barrier  to   roads  cannot   be 

navigable.     Explain  why. 

8.  On   which    rivers  will  ferries  be  used,  and  on  which   rivers  will 

you  find  bridges  instead  of  ferries? 

9-  How  does  the  question  of  whether  a  river  is  navigable  decide 
where  railway  bridges  can  be  built,  and  how  high  they  must 
be  above  the  water  level  ? 


1  0.  Explain  the  difference  between  a  ford  and  a  cataract. 

1  I.  Why  is  it  that   cataracts  cannot   be  removed    by  engineers,  and 

the  river  made  navigable? 

1  2.  What  is  the  use  of  building  weirs  with  locks  on  a  river? 
1  3.  Are  rivers  more  useful  or  less  useful  in  districts  with  mountain 

ranges  than  in  districts  which  have  a  plateau  ? 
1  4.  Explain  the  difference  between   the  vessels  using  the    Nile   and 

those  using  the  Amazon. 


1  5.  What  is  a  gorge?     How  are  gorges  caused? 

1  6.  Is  a  river  with  one  or  more  gorges  likely  to   be  a  longitudinal 

or  cross  river  ? 
1  7.  Are    the    following    rivers    longitudinal    or   cross    rivers?     Are 

their     valleys     of    much     importance    for     communications? 

Moselle,    Danube,    Indus,    Darling,    Parana,   Trent,    Niger,  St. 

Lawrence. 
I  8.  Which  of  these  rivers  is  navigable  ?     Which  could  be  canalized  ? 


1  9.  In  what  ways  are  canals  more  useful  than  railways? 

20.  Would  canal  communications  be  a  greater  advantage  to  a  metal 
manufacturing  district  or  to  one  making  clothes? 

2  1.  Why  are  canals  built  and  used  more  in  the  continent  of  Europe 

than  in  Britain?     What  communications  do  we  use  instead? 
22.  Would  the  nearness  of  any  coalfield  to  the  coast  make  any  dif- 
ference to  the  importance  of  canals  in  that  country  ? 


23.  Explain  the  value  and  trade  of  these  canals  of  France!  (I)  Canal 
du  Midi,  (2)  Rhone-Rhine  Canal,  (3)  Loire-Rhone  Canal.  What 
is  the  chief  obstacle  in  each  case?  Which  canal  will  have 
fewest  locks  ? 


I 
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RAILWAYS   OF   EUROPE    AM)    ASIA  <.»7 

Arthur    and    to    Tientsin.       This    Siberian      Railway 
almost    entirely     a     single     line     \\lien      built,     l>ut     such 
difficulties  were  encountered  during   the    Etusso-J&p&i 
War  that  many  parts   of  it  are   now  double-line. 

The  other  route  crosses  Europe  from  N.Wt  to  S.E.  at 
Constantinople  ;  it  begins  at  Ostendj  goes  through  Brussels 
and  Liege  to  Cologne,  up  the  Rhine  to  Mayence,  turns 
S.E.  up  the  Main,  crosses  Bavaria  to  the  Danube  valley 
and  Vienna  ;  it  follows  the  Danube  to  Buda^Pesth,  then 
turns  S.  to  Belgrade,  up  the  Morava  to  Nish,  across  the 
highlands  to  Sofia,  and  down  the  Maritza  to  Constantinople* 
From  Paris  you  can  reach  Vienna  through  Strassburg 
and  Munich,  or  through  Basle  and  Innsbruck  ;  from 
Berlin  a  line  goes  to  Vienna  up  the  Elbe,  across  Bohemia 
and  the  Moravian  Hills, 

"This  route  from  the  W.  to  Constantinople  is  continued 

into   Asia  from   Scutari,   just   across   the   Bosporus  from 

Constantinople.     It  goes  south  at  first  to  reach 

the  top  of  the  plateau,  then  turns  S.E.  to  cross 

a    pass    in    the    Taurus     Mountains  ;    it    is    intended    to 

continue     this    railway    east    to    Mosul    on    the    Tigris, 

then   down    that    river    valley    to    Bagdad ;     for    about 

70   miles   north  of  that  town  the  line  has  already  been 

built.     Possibly  this    route,   if    ever    completed,   will   be 

continued   to   a   port   on  the  Persian  Gulf. 

From  Berlin,  besides  the  railways  already  described, 
there  are  lines  to  Hamburg,  to  Konigsberg  and  Petrograd, 
and  another  route  to  Vienna  up  the  Oder  and  through  the 
Moravian  Gate.  There  is  also  a  railway  from  Buda-Pesth 
going  S.E.  through  the  Iron  Gates  and  then  through 
Bukarest  to  the  Black  Sea. 

6 


98 


RAILWAY  COMMUNICATIONS 


In  Russia  railways  are  comparatively  easy  except  for 

bridging  the  great  rivers  ;    there  is  a  line  from  Petrograd 

to  Archangel  on  the  White  Sea,  another  newer 

Russia. 

one   also  runs  north  to  Alexandrovsk,   which 
does   not   get   frozen   in    winter ;     southwards    the    two 


A    STATION    ON 


TRANS-SIBERIAN    RAILWAY   IN 
MANCHURIA. 


main  routes  are  from  Moscow  to  Odessa,,  and  from 
Moscow  to  Rostov,  then  on  to  Baku  on  the  Caspian  ; 
here  another  railway  comes  from  Batum  on  the  Black 
Sea,  by  the  pass  between  the  Caucasus  and  the  Armenian 
Plateau. 

Also  from  Samara,  on  the  Siberian  Railway,  a  line  runs 
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S.E.    through    Turkeslan    in    Samarkand;     then-    il 

a   Jim-   fnmi    Krasnnvodsk.    which    is  served    l>y   l»oaN   frmn 

r>aku  ;     this    line   continues   east   to   Andijan.      You    will 

recognize  that  it  follows  the  old  caravan  route  to  China. 

The  railways  of  India  have  no  connections  with  any 

others,  on  account  of  the  highlands.     There  are  lines  up 

both  the  great  valleys  from  Karachi  and  Cal- 

chtna  and        cutta,  and  they  join  at  Lahore  ;    there  is  one 

along   the   east   coast,    one   from   Bombay   to 

Madras  ;    but  the  most  important  from  the  British  point 

of  view  is  that  from  Bombay,  the  western  port,  to  Cal* 

cutta.      Possibly    when    the    Government    is    settled    at 

Delhi,   the  line   there   from  Bombay   will   have   the  best 

service  of  trains. 

In  China  railway  communications  are  scarce  ;  the  only 
long  line  is  from  Pekin  southwards  across  the  Great  Plain 
to  the  Yang-tse-kiang.  This  line  may  be  continued  S. 
to  Canton  and  Kow-lung. 

In  Burma  there  is  a  railway  for  nearly  800  miles  up  the 
Irawadi  valley  from  Rangoon  ;  and  in  the  Malay  peninsula 
there  is  a  line  from  Singapore  northwards  near  the  west 
coast. 

4,  RAILWAYS    IN    AFRICA 

In  Africa,  railways  were  built  slowly  as  white  men  got 
control  of  different  colonies  ;  and  the  suitability  of  the 
climate  for  the  settling  of  white  farmers  decided  usually 
where  railways  were  first  made*  They  would  be  almost 
always  from  a  large  port  directly  inland,  through  country 
which  was  fertile  ;  this  is  the  general  method  in  all  colonies* 

But  in  Africa,  except  on  the  Guinea  coast,  the  colonies 
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Controlled  by  the  British,  French ,  Belgians  and  Portuguese 
are  so  huge  and  numerous  that  these  nations  have  made 
plans  for  a  real  system  of  railways,  designed  for  the  whole 
continent  so  as  to  reach  as  many  of  the  inland  fertile 
regions  as  possible. 

The  foundation  of  this  system  is  the  railway  planned  by 
the  British  from  Cairo  to  Capetown.  It  is  to  go  up  the 
Nile,  west  of  Victoria  Nyanza,  east  of  Lake 
Cairo*0  Tanganyika,  across  the  Zambesi  near  the 
Victoria  Falls  and  then  S.W.  across  the  Veld 
to  Capetown  ;  from  it  are  planned  various  branches  to 
the  east  coast  ports,  the  design  being  that  nearly  all  the) 
country  between  this  main  railway  and  the  E.  coast  may/ 
be  within  reach  of  railway  communication  to  the  sea  and 
so  to  Europe.  This  is  by  far  the  most  economical  way  of 
providing  railway  communications  for  a  great  strip  of 
country; 

From  the  south  the  main  railway  has  been  built  from 
the  three  ports  of  Cape  Colony  up  to  the  top  of  the  plateau 
(see  map  on  p.  74),  then  it  goes  N.E.  through  Kimberley 
and  Mafeking  to  Buluwayo  ;  here  it  turns  N.W.  to  the 
Victoria  Falls,  then  N.E.  again  through  Broken  HilL 
Frcm  here  a  branch  goes  N.  into  the  Congo  colony  to 
Elizabethville  and  Kambove.  The  connections  from  this 
finished  part  with  the  E.  coast  are  :  first,  from  Mafeking 
to  Pretoria,  and  then  to  Durban  and  also  to  Lorenzo 
Marques  ;  second,  from  Buluwayo  through  Salisbury  to 
Beira* 

Further  north  two  branch  lines  already .  exist :  from 
Ujiji  on  Lake  Tanganyika  to  Dar-es-Salaam,  and  from 
Port  Florence  on  Victoria  Nyanza  to  Mombasa.  There 


;uv 
lakes. 
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steamers   working   n^ula?-ly   across   both    these 


Ill  the  north  the  railway  runs  up  the  Nile  valley  to  a 


FlG.    10. — EXISTING    AND    PROPOSED    RAILWAYS    IN    AFRICA. 

little  south  of  Khartum,  but  there  is  a  gap  from  Assouan 
to  Wady  Haifa  where  the  journey  is  made  by  steamer  ; 
one  brano-h  line  is  completed,  from  Berber  to  Port  Sudan 
on  the  Red  §ea.  Jn  Abyssinia  there  is  a  railway  from 
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D Jibuti  through  Harar  to  Ankober,  which  might  be  con- 
tinued west  down  the  Sobat  valley  to  Fashoda  on  the  Nile, 
and  so  provide  another  outlet  from  the  main  line  to  the 
coast. 

Since  this  great  scheme  was  undertaken,  the  Belgians 
and  French  have  made  plans  for  another  railway  ;  leaving 

the  Cape-Cairo  line  at  Broken  Hill  the  route 
Proposed 

Wain  would  be  a  little  further  west,  down  the  Congo 

as  far  as  it  flows  north,  then  past  Lake  Chad, 
and  across  the  Sahara  to  Figig,  where  there  is  already  a 
railway  to  Algiers. 

If  this  scheme  is  ever  carried  out.  it  seems  likely  that 
the  present  Nigerian  Railway  from  Lagos  to  Kano  would 
be  continued  to  Lake  Chad. 

Next  there  is  a  plan  for  a  railway  across  Angola  ;  this 
would  run  due  E.  from  Benguela  right  along  the  north 
edge  of  the  plateau  for  1200  miles,  to  meet  the  Belgian 
line  from  Broken  Hill.  When  completed  this  would  be  the 
quickest  route  to  Europe  from  Rhodesia. 

In  the  west  the  French  have  built  a  railway  joining  the 
navigable  parts  of  the  rivers  Senegal  and  Niger.  Also  the 
Belgians  have  a  railway  from  Leopoldville  to  Boma,  past 
the  falls. 

5.  RAILWAYS    IN    NORTH    AMERICA 

In  North  America  the  system  of  railways  is  quite  different 
from  that  in  Africa.  The  continent  can  be  reached  from 
Europe  by  sea  only  on  its  east  coast,  as  Central  America 
and  the  continent  of  South  America  make  at  present  an 
absolute  barrier  as  far  south  as  Lat.  52°  S.,  as  far  from 
the  equator  as  London  is. 


RAILWAYS    IN    Nnirni    AMKKK'A  lur, 

\Vhitr  people  settled  first  en  t  lie  K.  COaflt,  t  h»-n  in  t  he 
South,  and  gradually  spread  inland;  the  MN-i—  ippi 
beinu;  navigable  made  the  first  railways  all  «n  west  from 
ili-  ca-1  coast  ;  ,ind  1h"  discovery,  much  later,  of  coaj 
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TJie  dotted  part  is  land  over  3,000  feet. 

and  iron  near  the  East  led  to  some  manufacturing,  whieh 
increased  rapidly. 

The  districts  of  less  rain  are  to   the  West,  and   there 
population  would  be  small  and  communications  scarce  j 
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while  parts   of   the   W.  coast,,  beyond    the   two   lines    of 
highlands,    were   much   more   fertile.      So  the  main  rail- 
ways run  from  E.  to  W.  across  the  continent ; 

fo^S^weft.  these  now  convey  goods  from  the  eastern 
factories  to  ports  on  the  W.  coast  where  they 
are  shipped  for  China  and  other  places  across  the  Pacific. 

Near  the  N.E.  coast  there  is  an  obstacle  in  the  Labrador 
Plateau,  with  a  ridge  on  it  running  from  E.  to  W.  as  far 
as  Lake  Superior  ;  while  further  south  the*  Appalachians 
run  parallel  to  the  coa^st  for  a  long  way.  Thus  the,  only 
easy  route  W.,  besides  the  S.  coast,  js  to  begin  along  ^h§ 
Great  I^akes.  There  are  the  St.  Lawrence  valley,  the 
|Iudson  valley  and  the  Mohawk  valley  all  giving  easy 
ways  past  these  obstacles ;  also  there  is  a  pass  just 
W.  of  Philadelphia, 

The  real  difficulties  are  in  finding  passes  through  the 
belt  of  highlands  in  the  West.  Nowhere  in  the  Rocky 
Mountains  is  there  any  pass  low  enough  to  be  called  a 
gap,  so  that  there  is  no 'avoiding  a  high  pass  over  that 
range  ;  the  coast  ranges  will  all  make  a  steep  slojDe  on 
their  west  sides,  and  to  find  an  easy  way  across  this  line 
of  highlands  was  the  real  task  of  the  railway  engineers. 

In  Canada  there  are  two  gaps  ;  one  N.  of  the  Cascade 
Mountains,  the  Skeena  valley  ;  the  other  in  the  extreme 
south  of  Canada,  the  Eraser  valley  :  both  are 
used  for  railways.  The  Canadian  Pacific 
Railway  was  the  first  to  be  built  ;  it  began  at  Mont- 
real, goes  up  the  Ottawa  valley,  past  the  N.  of 
Lake  Superior,  through  Connaught  City  and  Winnipeg, 
then  up  the  valley  of  the  River  Bow,  through  Calgary 
to  the  Kicking  Horse  Pass  over  the  Rockies  ;  then  it 
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ses  the  valley  of  the  Columbia  River  and  goes 
the  Fraser  valley  to  the  port  of  Vancouver.  Thi.~  port, 
you  will  see,  is  sheltered  from  west  winds  and  from  the 
Pacific  swell  by  Vancouver  Island.  A  great  deal  of  tin's 
railway  consists  at  present  of  only  a  single  track,  especially 
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across  the  Rockies,  though  in  the  lowlands  much  has  now 
been  made  double  track. 

From  Montreal  east  this  railway  has  been  continued  to 
St.  John,  with  an  extension  to  Halifax  in  Nova  Scotia, 
as  these  ports  are  not  blocked  by  ice  in  winter  as  is  the 
mouth  of  the  St.  Lawrence,  You  will  see  that  by  railway 
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New  York  is  nearer  to  Montreal  than  St.  John  or  Halifax, 
so  that  in  winter  the  quickest  way  to  Canada  is  through 
the  United  States. 

The  Grand  Trunk  Railway  goes  W.  from  Quebec,  on 
to  the  plateau  and  nearly  straight  to  Winnipeg .;  then  it 
goes  more  N.W.  up  the  North  Saskatchewan  valley,  through 
Edmonton  over  the  Yellowhead  Pass,  then  down  the  upper 
part  of  the  Fraser  valley,  through  a  long  tunnel  to  the 
Skeena,  and  down  that  valley  to  Prince  Rupert.  Here 
again  the  port  is  well  placed,  because  of  Queen  Charlotte 
Island. 

You  will  find  where  the  real  climb  up  begins  on  both 
these  railways  by  noticing  on  the  map  where  are  the  last 
railway  junctions  as  you  travel  west. 

In  the  United  States  similar  gaps  in  the  western  coast 

mountains  have  been  found.    There  are  three  of  them.    In 

the  extreme  North  of  the  country  is  the  Columbia 

states*  River  ;    in  the  Winter  Rain  region  is  the  gap 

formed  by  tire  rivers  Sacramento  and  Joaquin ; 

while  further  S.  there  is  an  easy  pass  where  the  range  is 

narrow  to  Los  Angeles.     To  these  three  ports  come  the 

railways. 

The  Northern  Pacific  starts  from  New  York,  and  by 
the  Mohawk  valley  reaches  Chicago  at  the  south  end  of 
Lake  Michigan,  then  it  goes  N.W.  through  St.  Paul,  up 
the  Yellowstone  valley,  a  short  way  down  the  Clark  valley 
and  across  a  pass  to  Seattle.  Here  the  mouth  of  the 
Columbia  was  not  suitable  for  a  port,  being  like  a  funnel 
and  without  any  protecting  island  ;  so  the  port  was  chosen 
on  Puget  Sound. 
•  The  Union  Pacific  also  starts  from  New  York,  goes  over 
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the  Appalachians,  through  Pittsburg,  then  through  Chicago 
and  Omaha  up  the  Platte  valley,  over  the  Evans  pass, 
past  Salt  Lake  and  through  a  pass  in  the  Sierra  Nevada 
into  the  Sacramento  valley  to  San  Francisco.  This  port 
has  no  island  to  the  West,  but  it  is  bottle-shaped  ;  its 
entrance  is  called  the  Golden  Gate,  This  line  goes  very 
much  higher  than  any  of  the  others  across  the  continent, 
but  the  highland  belt  is  very  wide  at  this  latitude,  and  so 
the  slopes  are  not  extremely  steep, 

The  Southern  Pacific  runs  from  ISfew  Orleans  westwards 
through  a  pass  between  the  Rockies  and  the  Mexican 
Plateau,  flown  the  Gila  valley,  and  then  over  a  low  pass 
to  Los  Angeles.  There  is  also  a  line  from  New  Yorl^, 
along  the  east  side  of  the  Appalachians,  crossing  the  Missis- 
sippi at  Vicksburg,  and  joining  the  Southern  Pacific  just 
before  its  climb  begins. 

In  Central  Americq,  there  is  a  railway  across  the  isthmus 

pf  Tehuantepec,  forming  a  very  cheap  route  for  goods  from 

the  east  coast  to  the  Pacific  coasts  of  both 

pentrai  North  and  South  America,  because  nearly  all 

America. 

of  the  journey  is  by  sea.  There  is  another 
from  the  Gulf  of  Honduras  across  Guatemala,  and  a  thir4 
across  Panama.  These  railways  will  lose  most  of  their 
traffic  when  the  Panama  Canal  is  permanently  open, 

6.  SPEED    AND    MAIL.S 

With  the  making  of  more  powerful  engines  for  driving 

the  screws  of  ships  has  come  a  notable   increase  in   the 

size   of  ships,   and   also  in   their  speed.     The 

biggest    and    fastest    ships    are    liners,    which 

have  been  called  ocean  greyhounds  ;    they  ca,rry  ma.inly 
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,  \\ith  some  cargo;  but  their  cost  would  !•«• 
too  ureat  if  it  \\ere  not  for  the  fad  lhal  they  earn  1; 
payments  for  carrying  mails.  It  is  most  important  for 
the  trading  activities  of  the  well-populated  countries 
that  communications  by  mail  should  be  frequent,  cheap, 
fast  and  regular. 

Now,  travelling  by  railway  is  considerably  quicker  than 
by  ship,  though  much  more  expensive  ;  and  the  difference 
is  most  conspicuous  when  a  ship  has  to  enter  a  narrow 
place  or  steam  along  a  narrow  channel  ;  and  again  when 
the  ship  is  either  entering  dock  or  coming  alongside  a 
quay,  as  both  these  have  to  be  done  carefully  and  slowly; 

A  method  of  avoiding  much  of  this  delay  is  now  in  use 
on  those  routes  which  have  frequent  and  large  mails. 
Mail-boats  from  North  America  call  at  Queenstown  in 
Cork  Harbour,  and  leave  the  mails  and  any  passengers 
who  are  in  a  hurry  and  do  not  mind  the  extra  expense* 
These  usually  travel  by  railway  to  Dublin,  cross  the  Irish 
Sea  to  Holy  head  and  then  by  train  to  London  or  elsewhere* 
Lately  another  route  has  been  made  for  the  South  of 
England,  through  Rosslare  near  Wexford,  and  across 
St.  George's  Channel  to  Fishguard. 

Many  boats  leaving  London  for  Africa,  Australia  and 

the  East  call  at  Southampton  for  passengers  and  mails, 

as  these  can  leave  London  later  than  the  boat 

th^East         an(*  cat(?h  &  at  Southampton. 

There  are  two  other  routes  used  for  mails  to 
Asia  and  Australia.  One  is  by  crossing  the  Channel  and 
taking  train  to  Marseilles,  where  some  British  boats  call 
and  the  French  boats  start.  The  other  is  by  train  from 
Calais,  through  the  Simplon  Tunnel  to  Brindisi  in  the 
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S.E.  of  Italy.  From  here  boats  go  to  Port  Said,  where 
the  liner  going  east  is  caught.  These  land  routes  save 
much  more  time  than  those  from  Ireland,  partly  because 
the  railway  journeys  are  so  much  longer,  but  very  largely 
because  the  ships  to  the  East  are  slower  than  the  liners 
across  the  North  Atlantic,  as  they  are  smaller.  The 
depth  of  the  Suez  Canal  prevents  the  ships  using  it 
from  being  any  larger  than  at  present. 

In  Canada  a  similar  method  is  used  with  liners  going  to 
Montreal.  The  liner  stops  in  the  river,  mails  are  unloaded 
into  a  small  boat  which  lands  them  at  Rimouski,  and  the 
railway  delivers  them  in  Montreal  before  the  liner  has 
reached  that  port. 

In  India  most  mails  are  landed  at  Bombay,  and  sent 
by  railway ;  to  Calcutta  it  is  about  1,400  miles  and  takes 
56  hours  by  the  express  trains  ;  by  sea  from  Bombay  to 
Calcutta  would  take  seven  or  eight  days. 

In  Australia  the  new  Trans -Continental  Railway  will 
enable  mails  to  be  landed  at  Fremantle  and  go  E.  by  train. 
This  will  save  two  days  in  the  journey  to  Melbourne,  and 
two  and  a  half  days  to  Sydney. 

Another  improvement  which  increases   speed  in  mails 

is  what  is  called  straightening  the  lines  of  railways  from 

great  ports  to  the  large  towns,  or  those  across 

shorter  continents.     At    first    the    easiest    route    was 

Railways. 

chosen,  through  as  many  large  towns  as  poss- 
ible ;  but  by  degrees  the  main  lines  for  express  trains 
were  made  shorter  by  new  straight  routes  across  curves, 
especially  when  these  would  avoid  a  large  town. 

In  Britain,  for  instance,  the  original  railway  from 
London  to  Manchester  went  through  Northampton  ; 
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now    the    lii  dilvet    (n    l!ii-_d>y.    Bftving    -"me   cm 

the  slow  pace  it'  tluoii'Ji  a    l.i'_!  >1a1nm  and  fourteen 

miles.  In  France,  the  MOW  route  through  S\s  il/er -land 
to  Italy  through  Dijon  and  the  Simplmi  Tunnel  is  con- 
siderably shorter  than  the  other  routes. 

Some  railways,  which  are  now  of  great  value  for  trade, 

were  built   for   a   military  purpose  during  some  campaign, 

and    used    afterwards    for   ordinary   purposes. 

Military          Qne  of  these  is  the  Russian  line  from  Kras- 

Railways. 

novodsk  towards  Turkestan  ;  another  is  the 
line  built  by  Lord  Kitchener  from  Wady  Haifa  up  the 
Nile  for  his  campaign  to  Khartum  ;  and  one  has  been 
built  recently  from  Egypt  going  E.  across  the  desert  to 
the  coast  of  Palestine.  The  first  has  been  continued  for 
a  great  distance  ;  the  second  forms  part  of  a  huge  scheme 
for  opening  up  East  Africa  ;  but  we  cannot  see  yet  any 
of  the  results  which  may  come  from  the  third,  beyond  its 
present  military  use. 

In  Africa,  during  the  campaign  in  German  East  Africa, 
two  railways  were  built.  One  was  the  continuation  of 
the  line  from  Broken  Hill  to  Kambove,  which  now  reaches 
the  Congo  river  at  Bukama  ;  from  here  you  can  travel 
down  the  Congo  to  its  mouth,  as  there  are  railways  past 
all  the  falls  and  rapids.  The  other  line  is  from  Albert- 
ville,  on  the  W.  side  of  Lake  Tanganyika,  to  Kabalo  on 
the  Congo,  just  north  of  Bukama.  As  there  are  steamers 
and  motor  boats  on  the  lake,  this  line  opens  communica- 
tion from  Dar-es-Salaam  right  across  Africa  to  Boma. 
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7.  QUESTIONS    AND    EXERCISES 

1.  How  many  degrees  of  longitude  are  there  between 
40°  E.  and  117°  E.  ? 
32°  E.  and  18°  W.  ? 
171°  W.  and  143°  E.  ? 

2.  Where    does   the    sun    rise?   Where   does   it   set?    Why  does   it 

seem  to  move  ? 

3.  Find  how  many  miles  an  hour  a  point  on  the  equator  is  moving 

every  day.     Do  the  same  for  London. 

The  length  of  the  equator  is  about  12,500  miles. 

The  length  of  the  line  of  latitude  51£°  is  7,810  miles. 


4s  What  is  a  Time  Zone?    Which   country  has  zones  at  half-hour 
intervals? 

5.  What  is  the  railway  time  at  Capetown,  at  Melbourne,  at  Chicago* 

at  Montreal  when  Greenwich  time  is  noon? 

6.  At  what   hour   (Greenwich  time)  would   a  telegram   which  took 

three    hours  to    come   from    Cairo,  and   was   sent  at  11  a.m.j 
reach  London? 

7.  How  long  would    a   message   take   to   come   to    Liverpool   from 

New    York,    if   it    was    sent    off   at    4    p.m.    and    arrived    at 
2.30  p.m.?  

8.  Where  in  Britain  will  you  find  railways  which  are  quite  straight 

for  distances  of  12  miles  or  more? 

9.  On  which  main  railways  of  the  world  will  you   find  the  longest 

straight  distances?     State  where  in  each  case,  and  why. 
1  0.  Calculate  the  slopes  of  both  sides  of  the  railway  from  Paris  to 

Dijon. 

11.   In  Fig.  8  calculate  the  slopes  of  the  road  going  E.  and  W. 
1  2i  In    Fig.  8   cuttings   begin   at  the   points  (at   270  ft.)    marked   on 

the   railway  with   crosses  ;   the  tunnel  is  at  300  ft. ;   calculate 

both  slopes.  . 

1  3.  After  you  have  read  section  4,  draw  a  map  of  Eastern  Australia^ 
copy  on  it  the  existing  railways  ;  then  put  in  what  you  would 
suggest  as  the  new  main  line  N.  and  S.,  and  any  new  branches 
to  the  coast. 

1  4.  Do  the  same  kind  of  thing  for  Eastern  Brazil,  the  main  railway 
going  from  Rio  de  Janeiro  to  Para,  but  not  straight* 


1  5.  Why  are  the  main  railways  of  a  continent  so  seldom  along  and 
near  the  coast?  Does  this  apply  to  Italy?  Why? 

1  6.  Which  is  the  quickest  way  from  London  to  Japan?  How  many 
miles  is  it?  How  far  is  it  by  sea? 


, 
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1  7.  How  would  you  travel  from  Bordeaux  to  Basle? 
from  Constantinople  to  Petrogracl  ? 
from  Samarkand  to  Vladivostok? 
from   Hamburg  to  Innsbruck  ? 
from  Odessa  to  Taurus  range  ? 

1  8.  Where  could  China  build  a  railway  which  would  join  her  with 
Europe  by  land?  How  long  would  it  be?  What  obstacles 
are  there? 

1  9.  Calculate  the  slopes  at  the  two  ends  of  the  railway  from 
Bombay  to  Madras. 

20.  Which  of  the  railways  in  Asia  were  built  for  military  purposes? 

Are  they  used  for  trade  now? 

21.  Why  does  the  main  railway  from  Capetown  go  so  far  E.  across 

the  continent  at  first? 

22.  Measure  how  many  miles  of  the  Cape-Cairo  railway  are  finished. 

How  many  remain  to  be  built? 

23.  Which  fertile  parts  of  Africa  will  be  opened  up  by  the  proposed 

railway  across  the  Sahara?     Which  colonies? 

24.  What     products     will     become     cheaper     in    Europe     after    the 

Portuguese  railway  from  Benguela  is  completed? 


25.  Would  a  railway  from  Lake   Nyasa  to   Beira  be  a  cheap  one  or 

not?     Why? 

26.  Why,  do  you    suppose,  is    no    long    railway  proposed    to    go    E, 

from  Walfisch  Bay? 

27.  Why  are  there  five  railways  across  the  Rockies,  only  one  across 

the  Andes,  and  none  across  the  Tian  Shan? 

28.  Which    of  the  great   railways   of    North  America    will    have   the 

longest  goods  trains  from  coast  to  coast? 

29.  What   will    be    the    commonest   goods    carried    by  railway  from 

San  Francisco  to  Chicago? 

from  Winnipeg  to  Connaught  City? 
from  Pittsburg  to  New  York? 
from   Montreal  to  Halifax  in  winter? 

30.  Will  there  be  more   stations   on  the  Northern  Pacific  or  on  the 

Union  Pacific  between  New  York  and  Chicago?     Why? 

31.  Where  will  be  the  largest  railway  bridge  across  the  Mississippi? 


32.  How  many  miles  is  it  from  Montreal  to  Vancouver?     How  does 

this  compare  with  the  distance  from  Bombay  to  Calcutta? 
from  Moscow  to  Vladivostok? 
from  Capetown  to  Cairo? 

33.  Which    is   the    quickest    method    of  travelling    from    London    to 

Calcutta? 

7 


CHAPTER   IV 
OCEAN    AND    SEA    COMMUNICATIONS 

1.  DENSELY    POPULATED    DISTRICTS 

A  GOOD  deal  more  than  half  the  surface  of  the  world 
is  water,  so  that  journeys  by  ships  are  often  very  much 
longer  than  those  by  land.  Also  there  are  fewer  obstacles 
on  the  oceans  than  on  continents,  though  it  is  a  mistake 
to  suppose  that  ships  can  sail  anywhere  and  everywhere 
across  an  ocean. 

The  chief  communications  by  ocean  will  be  between 
those  countries  which  buy  and  sell  most ;  and  this  means 
the  same  thing  as  saying  that  most  ships  sail  from  the 
districts  producing  much  food  to  the  manufacturing 
districts  and  back  again.  And  of  all  such  districts,  those 
having  the  best  communications  will  be  those  doing  most 
trade,  which  are  those  with  the  densest  populations. 
We  must,  therefore,  first  see  where  these  dense  populations 
of  the  world  are  before  we  can  find  which  oceans  are 
most  used. 

At  first  the  only  thickly  populated  regions  were  those 

which  could  grow  very  large  quantities  of  food  ;    these 

were  in  the  warm  parts  of  the  world,  in  regions 

Densf  . .          without  too  much  rain  ;    and  the  best  of  all 
Populations. 

were  those  parts  of  the  Savannah,  Summer 
Rain,  Winter  Rain  and  Desert  regions,  which  had  a 
regular  supply  of  river  water.  In  these  circumstances 
both  the  growth  and  the  ripening  of  the  crops  were 
quite  certain. 

Such  districts  occur  in  Northern  China,  in  the  Ganges 
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valley,  in  tin-  To  and  Rhone  valleys  in  Mesopotamia 
and  in  Egypt;  but  in  the  last  two  a  good  deal  of 
skill  and  labour  are  necessary  to  make  the  irrigation 
worku, 

Later  in  history  most  of  the>e  district-  im-rea-ed  rapidly 
in  population,  though  owing  to  laziness  and  bad  govern- 
ment Mesopotamia  returned  to  its  original  condition  of 
desert  ;  then  there  was  added  to  this  list  much  of  the 
rest  of  France,  Hungary,  South  Russia  and  Japan.  Later 
still  the  S.E.  of  England  had  quite  a  large  population, 
and  more  of  Italy  would  be  inhabited  by  food-growing 
people. 

The  increase  in  population  in  some  of  these  food-pro- 
ducing districts  has  almost  reached  the  limit  when  no 
more  people  can  be  fed  on  what,  the  land  will  grow  ;  so 
that  these  countries  can  no  longer  sell  any  necessary  food. 
For  instance,  the  export  of  any  kind  of  corn  from  China 
is  forbidden  ;  and  it  is  a  long  time  since  Italy  and  France 
have  been  able  to  sell  any  food  but  luxuries. 

There  was  little  other  change  until  the  discovery  of  the 
steam-engine  and  of  the  use  of  coal  for  manufacturing. 

These  led    to  nearly   all    goods  being    manu- 
Coal-fields. 

factured  by   machinery,   and   in   situations   as 

near  the  coal  as  possible.  So  that  there  was  suddenly 
a  new  cause  of  dense  populations — a  large  coal  supply. 

This  began  in  Europe,  and  has  scarcely  spread  yet  to 
the  yellow  races,  much  less  to  the  blacks.  It  is  very 
difficult  to  acquire  the  skill  necessary  even  for  mining, 
and  in  most  cases  the  yellow  and  black  peoples  look 
with  suspicion  on  any  new  ideas  suggested  by  whites; 
this  suspicion  is  often  caused  by  a  doubt  as  to  whether 
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the  whole  profit  of  the  new  work  will  not  go  into  the 
white  men's  pockets. 

At  present  the  districts  with  very  dense  mining  and 
manufacturing  populations  are  Great  Britain,  N.E.  France 
and  Belgium,  N.W.  Germany  and  the  N.E.  of  the  United 
States. 

As  far  as  manufactures  are  concerned  the  agricultural 
populations  are  large  buyers,  and  the  coal-fields  are  large 
sellers  ;  for  food  the  coal-fields  are  very  large  buyers, 
but  their  supplies  come  from  very  many  more  places. 

Thus  the  buyers  of   food  and  sellers  of   manufactures 

are  mainly  in  two  districts  ;  one  is  the  North  Sea,  the  other 

the  New  York  district.     And  it  is  to  and  from 

Buyers  of        these  two  centres  that  most  of  the  shipping 

Food. 

of  the  world  travels. 

Both  centres  are  on  the  North  Atlantic  Ocean,  making 
that  ocean  the  one  with  most  communications  on  it ; 
while  it  also  makes  the  exits  from  this  ocean  the  most 
important  gaps  and  gates  needing  naval  protection. 

Across  the  United  States  at  San  Francisco  is  a  smaller 
centre  of  shipping  for  the  Pacific  and  Indian  Oceans, 
supplied  by  railway  from  the  Pittsburg  district. 

Across  Europe  there  is  the  Siberian  railway,  which  might 
do  much  the  same  for  Port  Arthur  ;  but  it  is  much  longer 
and  so  more  expensive  than  the  Union  Pacific  railway. 
So  that  as  far  as  the  coasts  of  the  Pacific  are  concerned 
it  is  most  fortunate  for  the  manufacturing  districts  of 
Europe  that  there  is  a  water-route  through  the  Medi- 
terranean and  Red  Seas  to  the  Indian  Ocean  ;  and  it  is 
much  cheaper  than  the  railway  journey  across  N.  America. 

The   opening   of  the   Panama   Canal   will  provide   the 
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United  Slates  with  a  water-route  to  the  Pacific  from  her 
selling  centre;  li<>\v  much  it  will  cheapen  the  cost  of 
< -a mage  and  increase  the  competition  in  selling  can  only 
be  found  by  experience. 

2.  NORTH    ATLANTIC    OCEAN 

The  North  Atlantic  Ocean  stretches  from  the  latitude 
of  Iceland  almost  to  the  equator,  about  65  degrees  of 
latitude,  or  4,500  miles  from  north  to  south.  On  its  East 
lie  Europe  and  N.W.  Africa ;  on  its  West  are  North 
America,  the  West  Indies  and  the  N.  coast  of  South 
America. 

On  its  East  edge  are  the  Baltic,  North  and  Mediter- 
ranean Seas,  with  the  English  Channel ;  these  cut  so 
deeply  into  Europe  that  no  part  of  the  continent,  except 
eastern  Russia,  is  more  than  400  miles  from  a  coast. 

On  the  West  are  Hudson  Bay,  the  Gulf  of  Mexico  and  the 
Caribbean  Sea  ;  but  in  North  America  land  distances 
are  much  greater  than  in  Europe,  for  if  Lake  Superior 
be  included  among  the  seas  connected  with  the  ocean, 
there  is  a  considerable  district  over  700  miles  from  any 
water  communication  with  an  ocean  ;  while  nearly  half 
the  continent  is  at  least  as  far  as  that  from  a  water-route 
to  the  North  Atlantic. 

From   Scotland   Iceland   is    only    500   miles,  while  the 

south   edge   from   Sierra   Leone   to   Cape   San    Roque   is 

but  600  miles.     The  northern  outlet  is  blocked 

Exits. 

with  ice  for  most  of  the  year,  so  that  until 
the  two  ship-canals  were  built  there  was  only  one  exit 
from  this  ocean  ;  this  exit  lies  due  S.  from  Europe  and 
S,E.  from  the  United  States. 
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But  we  are  concerned  at  present  with  the  routes 
across  this  ocean,  from  Britain  and  the  North  Sea  to 
the  West,  and  from  America  to  Western  Europe  and  the 
Mediterranean. 

There  is  a  cold  current  flowing  South  between  Greenland 
and  the  Labrador  coast,  which  gets  as  far  as  about  Lat. 


s  in 
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The  parts  of  the  water  shaded  are  liable  to  be  obstructed  by 

winter. 


45°  N.,  and  in  winter  brings  icebergs  as  far  South  as  this. 
Thus  in  winter  the  routes  to  Halifax  and  New  York  are 
not  so  straight  as  in  summer,  and  so  the  journey  takes 
longer. 

There  is  a  larger  and  longer  current  coming  from  the 
equator  district ;    it  travels  along  the  N.  coast  of  South 
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America    and    then    dividr    .      p.n-i  \V.    ;d»mg    the 

edge  of  the  West  Indies  and  Florida;  part  goc-   into  the 

Caribbean  Sea,  round  the  Gulf  of   Mexico  and 

out    to    join    the    first     part     between     f'uba 

and    Florida.     The    combined    current,  the  Gulf  Stream, 

goes  on  along  the  coast  of  the  continent  until  it  turns  E. 

at  about  Lat.  40°  N. 

This  current  is  all  warm,  as  it  comes  from  near  the 
equator  ;  but  it  gets  cooler  as  it  goes  N.,  although 
it  is  warmer  than  the  usual  ocean  water  until  soon 
after  it  turns  E.  By  the  time  the  current  has  crossed 
the  ocean  it  has  cooled,  until  off  Portugal  it  is  at  the 
ordinary  temperature  of  that  latitude.  It  then  turns 
S.  along  the  coasts  of  Europe  and  Africa,  until  at  about 
Lat.  20°  N.  it  turns  West  and  joins  the  warm  current  from 
the  equator  off  the  West  Indies.  Off  Africa  this  current 
is  cool,  as  it  is  travelling  to  warmer  latitudes,  but  it  is 
warmed  again  later  while  flowing  West. 

This  current  makes  an  enormous  ring,  the  shape  of  an 
oval  between  latitudes  15°  and  45°  N.,  inside  which  there 
is  quite  calm  water  except  for  the  swell.  Between  Lat. 
30°  and  40°  too  the  winds  are  gentle  as  a  rule  and  uncertain, 
so  that  in  the  days  of  sailing  ships  the  calms  in  the  Dol- 
drums were  dreaded.  Inside  this  ring  is  the  Sargasso  Sea, 
an  expanse  of  water  almost  entirely  covered  with  sea- 
weed and  floating  wreckage,  none  of  which  can  ever  drift 
away.  It  forms  a  very  serious  obstacle  to  all  ships,  and 
so  is  carefully  avoided  ;  it  is  worst  between  longitudes 
40°  and  70°  W. 

Thus  the  main  routes  from  Northern  Europe  are  three 
in  number  :  first,  due  South,  using  the  current  from  Lat. 


I! 
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40°   and    the    X.lv    Trade    Win. I    from    al.mit     Lat.    30°,   to 

the   South    Atlanlic;     this    is    al>.»    the    route    u^-d    to   the 

Ama/on    ports.      There    is   a    more   direet     route 

tn  tlir  ^<%sl  lll<li('s-  i';M  llir  Afcorei  and  * 

the  eastern  ed^e  of  the  enlm  \\atei1  :  and  licrr 
too  the  Trade  Winds  help  the  mil  ward  ships.  The  third 
route  is  to  the  ports  in  Canada,  and  to  New  York  ;  this 
lies  almost  along  a  line  of  latitude  in  summer,  but  has  to 


NEW  YORK     HARBOUR. 


FIG.  14. 

go  further  south  in  winter.  The  winds  are  usually  against 
ships  going  W.,  but  only  those  going  to  New  York  meet 
the  Gulf  Stream. 

So  you  see  that  two  of  these  three  ocean  communica- 
tions have  to  dodge  obstacles,  that  into  the  South  Atlantic 
being  the  only  quite  direct  one. 

From  the  American  side  there  are  also  three  main 
routes :  one  due  E.  to  Europe,  with  the  wind ;  a  second 
to  the  Azores  and  Mediterranean,  practically  following 
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the  current  all  the   way  across  the  ocean ;  and  the  third 
to  the  South  Atlantic. 

This  last  one  begins  by  going  South  to  the 
Routes  from 
North  West   Indies  and  then   turns   S.E.    along   the 

coast  of  South  America  ;  but  as  this  is  exactly 
against  the  current  all  the  way,  most  boats  keep  further 
E.  so  as  to  sail  where  the  current  is  riot  so  fast ;  on  the 
return  journey  the  current  is  an  advantage. 


MILES 


FlG.    15.— KINGSTON    HARBOUR, 
JAMAICA. 

The  opening  of  the  Panama  Canal  has  made  possible 
another  important  route  past  Florida  and  the  E.  of  Cuba 
to  the  canal,  and  then  into  the  Pacific. 

Thus  the  communications  with  New  York  from  the 
South  Atlantic  and  any  places  further  E.  than  the  Cape 
of  Good  Hope  are  hindered  by  the  Sargasso  Sea  ;  but 
the  extra  time  spent  in  going  round  this  obstacle  is  less 
expensive  for  long  voyages  than  for  short  ones,  as  it  is 
a  smaller  fraction  of  the  whole  cost. 
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3.  SOUTH  ATLANTIC  OCEAN 
Tliis  ocean  lies  almost  exactly  South  of  the  North 
Atlantic  Ocean,  being  slightly  East  as  well.  It  stretches 
from  iu',ir  the  equator  to  about  Lnt.  fin  S..  and  beyond 
that  is  the  ice-bound  district  surrounding  the  South  Pole. 
It  is  narrowest  in  the  North  and  widest  in  the  South. 


FlG.     16. — SOUTH    ATLANTIC     OCEAN. 

The  parts  of  the  water  shaded  are  liable  to  be  obstructed  by  icebergs  in 

winter. 

There  are  three  outlets  from  this  ocean  :  in  the  North 
is  the  600  mile  line  from  South  America  to  West  Africa  ; 
in  the  S.E.  is  a  route  round  the  Cape  of  Good  Hope  into 
the  south  of  the  Indian  Ocean  and  so  to  the  Western 
Pacific  or  the  Southern  Ocean  ;  and  on  the  S.W.  is  a  way 
round  Cape  Horn  into  the  Eastern  Pacific.  Curiously, 
this  ocean  has  no  inland  seas  opening  out  of  it  ;  so  that 
good  situations  for  ports  are  scarce. 
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The  Trade  Winds  here  are  S.E.,  and  are  usually  between 
Lat.  6°  and  30°  S.  ;  while  South  of  Lat.  40°  S,  are,  as  a 
rule,  steady  West  winds. 

The  currents  are  mainly  similar  to  those  in  the  North 
Atlantic  ;  from  the  equator  to  Lat.  10°  S.  is  the  warm 

current  flowing  West ;  this  reaches  almost  to 
Currents. 

South  America,  where  it  is  split  in  two  ;    the 

southern  branch  is  turned  to  the  S.W.  by  the  coast  and 
warms  the  coast  of  Brazil.  It  continues  to  about  Lat. 
40°  S.  and  then  turns  East ;  by  this  time  the  water  is 
very  little  warmer  than  the  average  for  that  latitude. 
On  the  opposite  side  of  the  ocean,  most  of  this  current 
is  turned  N.  by  the  coast  of  Africa,  and  it  continues 
along  that  coast  until  it  joins  the  equator  current. 

Along  Africa  it  will  be  a  cool  current,  as  the  water 
gets  warm  again  only  when  moving  along  the  equator. 
This  makes  a  huge  ring  in  the  ocean,  more  round  in 
shape  than  that  in  the  North  Atlantic  ;  and  in  conse* 
quence  there  is  a  larger  calm  within  the  ring  ;  thus  the 
sea- weed  and  wreckage  have  more  room  and  do  not 
make  such  a  serious  obstacle  as  the  Sargasso  Sea.  Still, 
ships  avoid  this  district  as  much  as  possible,  in  order 
to  have  no  chance  of  a  collision  with  a  derelict,  or  of 
getting  their  screws  choked  with  weed. 

Along  the  S.E.  of  South  America  is  a  cold  current  as 
far  as  Lat.  35°  S.,  just  like  the  Labrador  Current ;  but 
there  is  no  sea  to  cause  anything  like  the  Gulf  Stream. 

In  the  Gulf  of  Guinea  is  a  current  going  E.  along  the 
coastj  and  then  turning  right  round  to  join  the  equator 
current ;  this  too  is  a  cold  current. 

From  Europe  all  ships  will  arrive  through  the  northern 
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entrance,   and   at  its   east    end    m-ar    the    Afri^m    PCS 
the   routes   then   separate;    one  goes   S.\V.  to  the   <•• 

of  South  America,  reaching  (lie  Sa  v.umah 
*n  ^raz^  ftnc*  ^1C  grass-lands  of  Argentina 
further  South.  The  African  trade  uses  two 
distinct  routes,  one  to  the  Tropical  Forest  region  in  the 
Gulf  of  Guinea,  and  the  other  goes  direct  past  St.  Helena 
to  Capetown  and  round  the  coast  to  Durban  in  Natal, 
You  will  see  that  in  the  West  the  route  going  out  from 
Europe  uses  the  current  flowing  South,  but  the  wind  is 
directly  across  its  direction.  The  West  African  route 
also  is  with  the  current  in  the  Gulf  of  Guinea  ;  but  the 
route  to  South  Africa  crosses  the  equator  current  and 
then  goes  across  the  edge  of  the  calm  water  until  it  crosses 
the  cool  current  near  Capetown  ;  in  this  case  the  wind 
is  an  obstacle  on  the  outward  journey,  while  both  wind 
and  current  help  on  the  homeward  voyage. 

There  is  practically  no  trade  from  E.  to  W.  across  this 
ocean  ;    there  are  no  large  populations  on  its  coasts  and 
so  no  imports  of  necessary  food  ;   thus  most  of  its  trade  is 
to  and  from  the  dense  populations  on  the  North  Atlantic. 
From  the  United  States  the  trade  is  almost  entirely 
with  the  tropical  parts  of  South  America  for  rubber  and 
the   Savannah   products.     So   the   chief   route 
uTl68  fr°m    en^ers  this  ocean  at  its  N.W.  corner  and  goes 
S.W.  with  the  current  to  the  ports  of  Brazil. 
There  is   a  lot   of   obstruction   from   ice  in   the   S.   in 
winter,    but    this    has    little    effect    on    communications. 
Africa   goes   no   farther   S.    than   Lat.    35°  S.,   while   the 
southern  part  of  South  America  is  almost  without  popula- 
tion.    Even    in    winter   there   is    a   clear   passage    round 
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the  S.  of  each  continent,  so  that  this  ocean  has  its  three 
exits  always  open. 

Of  the  South  American  ports,  all  have  good  protection 
from  the  swell  except  Buenos  Aires  ;  here  there  is  a 

sea-wall  built  out  into  the  shallow  River 
Ports  in 

south  Plate   for   about    10   miles,    and   beyond   this 

America. 

ships  can  anchor   though  only  at    a   distance 

of  7  or  8  miles  from  the  shore.  At  Montevideo  there  is 
a  bay,  inside  which  is  the  port  ;  Rio  de  Janeiro  is  inside 
one  of  the  most  beautiful  bays  in  the  world,  it  faces  South 
and  has  many  islands  in  it ;  Bahia  has  a  good  bay,  also 
facing  South,  behind  a  peninsula  on  the  west  side  of  which 
lies  the  port.  At  Pernambuco  there  is  a  straight  reef,  a 
few  feet  above  sea-level,  and  3|  miles  long  ;  inside  this 
on  the  mainland  is  the  port. 

On  the  African  coast  harbours  are  even  more  scarce. 
Freetown,  Boma  and  Benguela  are  on  bottle-shaped  river- 
mouths  ;  Walfisch  Bay  is  also  protected  from 

Ports  of  swell.  But  in  most  cases  the  ships  have  to 
Africa. 

anchor  just  outside  the  rough  water,  and 
load  or  unload  by  means  of  small  boats.  In  Table  Bay 
there  is  some  shelter,  but  the  entrance  is  wide  and  so  a 
large  breakwater  has  been  built  out  from  the  W.  side 
of  the  bay  ;  Capetown  is  on  the  west  and  south  sides  of 
Table  Bay.  The  port  of  Durban  is  situated  in  a  bottle- 
shaped  bay  whose  entrance  has  to  be  kept  dredged. 

By  comparing  the  distances  between  the  harbours  on 
these  ocean  coasts  with  the  distances  apart  of  the  ports 
in  Britain  or  on  the  North  Sea  coast  of  Europe,  you  will 
see  how  an  ocean  coast  is  handicapped  in  sea-communica- 
tions. 
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4.   INDIAN    OCEAN    AND    THE    FAR    EAST 

The  Indian  Ocean  lia>  Kast  Africa  on  it-  \\V-t  side, 
Southern  Asia  on  its  North,  Sumatra  ami  \\V-t  Australia 
on  its  East ;  on  the  South  it  is  bounded  by  the  ice  round 
the  South  Pole  district. 
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shaded  parts  of  the  water  are  liable  to  obstruction  by  icebergs  in 
winter. 


There  is  no  entrance  to  this  ocean  on  the  North  ;  on 
the  West  there  are  entrances  at  each  corner,  in  the  S.W. 
past  the  Cape  of  Good  Hope  from  the  South  Atlantic, 
and  in  the  N.W.  from  the  North  Atlantic  through  the 
Mediterranean  and  Red  Seas  a  route  has  been  made  by 
the  Suez  Canal.  To  the  South  lies  ice. 
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On  the  East  there  is  a  wide  way  to  the  Southern  Ocean, 
leading  to  the  South  of  Australia  and  to  New  Zealand  ; 
while  in  the  N,E.  there  are  plenty  of  ways  into  the  Pacific 
between  the  many  islands  lying  in  the  equator  district. 

South  of  Lat.  10°  S.the  Trade  Winds  are  S.E.,  but  North 
of  them  are  the  Monsoons  of  India  and  China  ;  these  blow 
towards  Tibet  in  summer,  and  away  from  it  in  winter  ; 
go  there  are  in  summer  S.W.  winds  in  the  Arabian  Sea, 
S.  winds  in  the  Bay  of  Bengal  and  S.E.  winds  in  Malay  ; 
but  in  winter  all  these  are  exactly  reversed. 

In  the  southern  part  of  the  ocean  the  currents  are  similar 
to  those  in  other  oceans  ;  a  warm  current  flows  W.  just 
south  of  the  equator,  turns  S.  on  both  sides 
of  Madagascar  and  then  turns  E.  at  about 
Lat.  40°  S.  ;  the  western  branch  along  the  coast  of 
Africa  goes  almost  as  far  as  the  S.W.  corner  before 
the  E.  current  from  the  South  Atlantic  turns  it  right 
round  to  flow  E.  Off  Australia  nearly  all  this  current 
is  turned  N.  and  is  a  cool  current  off  the  W.  coast  until 
it  turns  W.  again  near  the  equator  ;  the  rest  goes  further 
E,  turns  right  round  to  flow  W.  along  the  south  coast  of 
Australia  until  it  meets  the  main  current  and  joins  it. 

Part  of  the  main  equator  current  comes  in  from  the 
Pacific  just  to  the  N.  of  Australia,  but  as  it  is  already 
flowing  W.  it  does  not  alter  any  currents  in  the  Indian 
Ocean. 

In  the  northern  half  of  the  ocean  the  summer  currents 
are  the  ordinary  ones  ;  part  of  the  warm  equator  current 
turns  N.  along  the  African  coast  and  makes  a  ring  by 
flowing  E.  at  about  Lat.  5°  N.  ;  from  this  a  branch  goes 
round  the  coast  of  the  Arabian  Sea,  past  Ceylon  and  into 
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the  Bay  of  Bengal  before  it  joins  the  main  current  of? 
Sumatra.  In  winter  the  steady  winds  are  almost  exactly 
opposite  to  the  warm  currents,  and  so  these  latter  are 
hardly  noticeable  at  all. 

There  is  no  land  in  this  part  of  the  world  stretching 
far  enough  South  to  have  any  cold  current  from  the  South 
Pole  district. 


FIG.  18. 

Originally  the  only  route  from  Europe  was  by  the  Cape 

of  Good  Hope,  but  now  almost  all  communications  from 

the  coasts  of  the  Indian  Ocean  to  Europe  use 

Euro**  fr°m    the    Suez    Ganal-     From    this    entrance    ships 
go  E.  to  India,  to  Burma,  to  Singapore  and  the 

Pacific  Ocean  ;    others   go    S.  to  the  E.  coast  of  Africa, 

others  S.E.  to  Australia. 

The  African  coast  has  but  small  population,   but  the 

exports    are   important  ;     the    ocean    swell    makes    good 
ports  scarce,  but  every  one  now  has  a  railway 

Africa ln          gonlg  inland.     The  island  of  Zanzibar  provides 
a   protected   harbour    on    its    W.  side  for  the 

large  steamers,  and  communication  is  carried  on  by  small 

boats  to  Mombasa,  the  terminus  of  the  railway  on  the 


SURF   ON    BOTH   EDGES   OF  A   LONG,    NARROW 


ENTRANCE   TO    AN    ARTIFICIAL   HARBOUR  :     WHY   IS   THERE   A 
CRANE    ON   THE   RIGHT-HAND   MOLE  ? 
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continent  ;  the  small  harbour  here  is  protected  by  art 
island  very  near  the  coast.  Much  of  the  trade  of  Dar-es* 
Salaam  is  done  in  the  same  way  through  Zanzibar, 

The  harbour  of  Mozambique  is  also  behind  a  small 
island.  At  Lorenzo  Marques  there  is  a  fine  harbour  in 
Delagoa  Bay,  but  it  is  shallow  ;  so  that  most  ships  have 
to  anchor  and  unload  into  barges.  However,  much  money 
is  being  spent  in  building  piers  and  in  dredging  so  as  to 
save  time  and  expense.  Beira  is  in  a  bay  facing  South# 
into  which  the  river  Pungwe  flows. 

The  route  to  the  Persian  Gulf  has  lately  become  impor- 
tant to  Britain,  as  we  have  bought  in  Persia  a  large  supply 
of  oil  which  is  used  by  the  Navy  as  oil-fuel. 

From  the  W.  of  India  comes  one  of  the  new  supplies' 

of  wheat  ;   Karachi  is  the  port  built  near  the  Indus  delta, 

especially  for  this   export.     Mails   are   one   of 

the  main  activities  at  Bombay,  whose  harbour' 

has  already  been  described  (on  page  39). 

In  the  Bay  of  Bengal  the  coasts  have  a  very  much 
denser  population ;  yet  the  fertility  and  industry  are  so1 
great  that  the  exports  are  very  large,  and  even  include 
rice.  Calcutta  is  on  the  Ganges  delta,  and  costs  much 
pvery  year  for  dredging.  Chittagong  is  a  new  port  for 
the  tea  trade  of  Assam  ;  Madras  has  only  an  artificial! 
harbour,  too  shallow  for  any  liners. 

Further  E.  is  Burma,  with  Rangoon,  exporting  teak,, 
rice  and  rubber ;  then  the  Malay  States,  exporting  tin  and 
rubber  from  Singapore. 

This  route  extends  further  to  what  is  called 

the    Far    East,  the    E.  coast    of   Asia.     Here 

we  find  another  very  dense  population  in  N.  China,  so* 
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dense  that  no  corn  may  be  exported ;  but  there  is  much 
trade  between  Europe  and  both  S.  China  (through 
Hong  Kong)  and  Japan.  Both  districts  supply  silk, 
and  S.  China  exports  much  tea  also.  The  Hong 
Kong  harbour  is  on  the  W.  coast  of  an  island  near  the 
continent. 

These  two  districts  of  very  large  populations  will  be 
two  of  the  biggest  buyers  of  manufactured  goods  in  the 
world  ;  they  make  nearly  all  their  own  ordinary  clothes, 
but  luxury  or  fine  clothes  are  bought,  besides  an  enormous 
variety  of  metal  and  rubber  goods,  tools  and  machines. 
Consequently  there  is  much  competition  among  the  manu- 
facturing countries  to  sell  goods  in  India  and  China  ;  so 
that  the  cheapness  of  communications  is  a  matter  of 
importance. 

• 

5.  THE  TWO  ROUTES  TO  AUSTRALIA  AND 
NEW  ZEALAND 

The  native  population  of  Australia,  we  know,  is  very 
small,  so  that  there  was  no  chance  of  any  trade  with  that 
continent  until  white  men  had  settled  there  ;  but  even 
then  the  trade  at  first  would  consist  mainly  of  supplying 
food  to  the  settlers  until  they  could  clear  enough  ground 
to  grow  their  own. 

This  happened  at  the  end  of  the  eighteenth  century,  in 
the  days  of  sailing  ships,  and  before  the  cutting  of  the  Suez 
Canal.     There    were   then   two    routes,    round 
the  Cape  of  Good  Hope  and  round  Cape  Horn. 
Both  consisted  of    a   long    distance    almost    due    S.    and 
then    another    long    way    almost    along    a    line    of    lati- 
tude about  40°S,  or  45°S.}  where  the  winds  are  usually 


fi 
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West.  For  this  reason  the  ships  from  Britain  would  sail  by 
the  Cape  of  Good  Hope,  so  that  the  part  of  their  journey 
after  rounding  the  Cape  would  be  with  the  wind,  which 
sailors  call  there  "  The  Roaring  Forties."  But  the  return 
journey  was  made  by  Cape  Horn,  so  that  the  first  half  of 
it  would  be  also  with  the  west  winds  in  the  S.  of  the  Pacific 
Ocean  :  these  are  called  "  The  Brave  West  Winds." 

There  is  not  much  difference  in  distance  by  these  two 
routes  ;   by  the  Cape  of  Good  Hope  it  is  14,700  miles  from 


FlG.    20. 


Jxmdon  to  Sydney,  while  by  Cape  Horn  it  is  about  13,300 
miles.  The  journey  by  sailing  ship  used  to  take  anything 
from  six  to  eight  months,  and  it  was  nothing  unusual 
for  a  ship  to  be  three  months  late. 

At  the  present  time  the  shortest  route  to  Sydney  is 

under   12,000  miles  through  the    Suez    Canal, 

Routes1  an(^   ^e   ^as^  mail   steamers   take    about    six 

weeks  ;    this    time  includes  all  the  stoppages 

to  take  on  board  new  supplies  of  coal,  food  and  fresh 
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water;  all  hoats  do  (his  because  it  means  that  |e<s  room 
is  needed  for  sucli  stores,  and  therefore  more;  cargo  '-an 
be  carried.  Most  of  the  mail  boats  call  at  Colombo,  in 
Ceylon,  and  so  have  two  shorter  stretches  instead  of  one 
7,000  mile  stretch  from  Aden  across  the  Indian  Ooean, 


Photo  by]  [Shepstone. 

VIEW  OF  THE  SUEZ  CANAL,  TAKEN  FROM  A  STEAMER 
WITH  A  LARGE  PADDLE-WHEEL  AT  THE  STERN  WHICH 
HAS  CAUSED  THE  WASH  SHOWN  IN  THE  PICTURE 

Apart  from  the  Suez  Canal,  which  has  banks  of  sand, 
and  through  which  ships  must  steam  very  slowly,  the  worst 
part  ef  the  journey  is  S.  of  Lat.  15°  S.,  where  the  current 
and  the  S.E.  Trade  Winds  are  both  directly  against  the 
boats.  Coming  back  from  Australia  to  Britain,  the  most 
difficult  part  is  from  Colombo  to  Aden,  while  the  S.W. 
Monsoon  is  blowing  in  June  and  July. 

Most  of  the  ships  carrying  cargo  only,  and  not  mails. 
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or  many  passengers,  still  use  the  route  past  the  Cape  of 
Good  Hope.  The  chief  object  is  to  avoid  the  large  expense 
of  using  the  Suez  Canal,  as  every  ship  using  it  has  to  pay 
in  proportion  to  its  size.  On  the  return  journey,  most  of 
these  cargo  boats  start  N.W.  from  W.  Australia  so  as  to 
avoid  the  strongest  winds  of  the  Roaring  Forties,  and  some 
call  at  Mauritius  on  their  way  to  the  Cape. 

Along  this  line  of  communication  the  ports  of  call  are 
usually  Ascension  Island  and  Capetown  or  Port  Elizabeth. 
The  port  on  Ascension  Island  is  on  the  N.W.  coast,  pro- 
tected from  swell  by  a  reef  ;  the  whole  island  is  volcanic 
rock.  Capetown  harbour  has  been  described  already. 
Port  Elizabeth  is  on  Algoa  Bay,  but  the  harbour  has 
had  to  be  improved  by  two  long  piers,  each  over  800  ft. 
long. 

In  Australia  good  ports  are  scarce.  This  is  largely 
due  to  the  small  population,  but  on  the  east  coast  at  least 
the  lack  of  good  harbours  is  conspicuous. 
Australia  Sydney,  Melbourne  and  Adelaide  are  all  in 
bays  amply  protected  from  the  ocean  swell  ; 
Brisbane  is  on  a  river-mouth  and  is  sheltered  by 
Stradbroke  Island ;  Fremantle,  on  the  W.  coast,  has  an 
artificial  harbour,  the  Swan  River,  with  a  funnel- 
shaped  mouth,  being  useless  for  a  port.  In  Tasmania, 
Hobart  lies  in  a  narrow  bay  which  faces  South. 

New  Zealand,  being  further  East,  is  further  from 
Western  Europe  by  the  Suez  route,  and  nearer  by  Cape 
Horn  than  any  of  the  Australian  ports.  From  London 
to  Wellington  the  distances  are,  through  Suez  12,989 
miles,  past  the  Cape  of  Good  Hope  15,200  miles^  by 
Cape  Horn  11,970  miles. 
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Wellington  lies  on  the  south  of  the  North  Island,  in  a 
bay  which  faces  south.     The  other  ports  are  Auckland, 

Dunedin  and  Christchurch.  Auckland  lies  on 
Zealand  ****  a  narrow  ~neck  of  land,  separating  two  bays, 

one  on  each  side  of  the  North  Island  and  so 
is  practically  a  port  on  both  the  W.  and  E.  coasts.  Christ- 
church  is  on  a  bay  in  the  middle  of  the  E.  coast  of  the 
South  Island,  protected  from  swell  by  the  Banks  peninsula. 
Dunedin  is  further  S.  on  the  same  coast,  at  the  head  of 
a  narrow  bay  which  faces  north. 

The   opening   of   the   Panama   Canal   may   make   some 
difference    to    the    communications    from    Europe,    and 

is    certain     to    increase     the     trade    between 

canaimRoute.  Australia  and  the  Eastern  U.S.A.  From 
Europe  the  Panama  Canal  route  is  150  miles 
longer  than  by  Suez  ;  Suez  is  under  British  control  while 
the  Panama  Canal  is  not,  so  that  there  is  not  likely  to 
be  any  great  change  in  the  routes  used  between  Australia 
and  Britain. 

But  the  New  Zealand  case  is  different  ;  Wellington 
is  1500  miles  nearer  Britain  by  the  Panama  route  than 
Suez,  though  the  Cape  Horn  route  is  only  545|  miles 
longer.  So  the  question  whether  the  mail  and  passenger 
steamers,  where  speed  is  all -important,  will  use  the  new 
route  will  depend  on  the  prices  charged  at  the  Panama 
Canal.  The  saving  of  time  to  Wellington  will  be  about 
four  and  a  half  d^ys  if  the  Panama,  Canal  can  be 
traversed  as  quickly  as  the  Suez  Canal.  At  least  it 
seems  clear  that  cargo  boats  will  not  use  the  Panama 
Canal  to  and  from  New  Zealand  any  more  than  they 
the  Suez  C$na.l  for  Australian 
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6.  THE    PACIFIC    OCEAN 

The  I'acilic  Ocean  lies  (<>  the  West  of  the  two  con! inenfs 
of  North  and  South  America  ;  its  western  edge  is  the  K. 
coast  of  Asia  in  the  north  and  Australia  to  the  south. 
It  is  1>\  far  the  largest  of  the  oceans  ;  from  north  to  south, 
t  hat  is  from  t  he  coast  of  Alaska  to  the  edge  of  the  southern 
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The  shaded  parts  of  the  water  are  liable  to  obstruction  by  icebergs  in 

winter. 

iceberg  water,  is  over  7,000  miles  ;  while  from  east  to  west, 
from  Yokohama  to  San  Francisco  at  about  Lat.  40°  N. 
is  4,750  miles,  and  from  Sydney  to  Valparaiso  at  about 
Lat.  40°  S.  is  6,600  miles. 

On  the  E.  the  only  outlet  is  round  Cape  Horn  into  the 
South  Atlantic,  but  the  Panama  Canal  will  give  a  most 
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useful    route   into    the   Caribbean    Sea    and    so    into   the 
North  Atlantic.    On  the  W.  the  most  northerly 

Exits. 

outlet  is  past  Singapore,  almost  at  the  equator, 
into   the   north    of   the   Indian    Ocean  ;    there    are    also 


FIG.  23. 


FIG.  24. 


MANILA  HARBOUR 


FIG.  25. 


FIG.  26. 


plenty  of  ways  between  the  islands  of  the  Malay 
Archipelago,  and  another  to  the  S.  of  Australia. 

The  tropical  part  of  this  ocean  has  enormous  numbers 
of  small  islands,  usually  in  groups  ;  some  are  volcanic, 
and  many  are  made  of  coral. 

The  usual  winds  are  quite  according  to  rule  in  our 
winter  (that  is,  in  the  southern  summer),  N.E.  and  S.E. 
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Trade  \\'iiuls  in  the  fmpics,  and  I  he  \V.  \Vind>  to  the  north 
and  South  of  them.  Hut  in  our  summer  the  winds  in 
the  N.W.  part  of  the  tropics,  near  the  coast  of  Asia,  are 
twisted  to  E.  instead  of  N.E.  by  the  Tibet  plateau  ;  other- 
wise the  winds  are  regular. 

The  currents,  too,  are  regular  and  on  a  very  large  scale  ; 
there  is  a  huge  equatorial  current  going  W.,  strongest 
near  its  edges  in  about  Lats.  15°  N.  and  5°  S. ; 
the  northern  part  turns  N.  at  the  Philippine 
Islands,  and  then  divides  ;  part  turns  round  and  flows 
E.  and  forms  a  large  oval  ring,  as  it  turns  S.  at  the 
coast  of  N.  America ;  thus  Formosa  will  have  a  warm 
current  and  California  a  cool  one.  The  other  part  of 
this  current,  like  the  Gulf  Stream,  goes  N.E.  past  Japan 
and  is  called  Kuro  Siwo,  the  Black  Current  ;  it  gradually 
cools  and  spreads  out  until  there  ceases  to  be  any  current 
at  all,  but  the  coast  of  British  Columbia  has  weather  like 
Britain,  because  the  W.  winds  bring  the  warm  air  and 
numerous  clouds  from  over  this  Black  Current, 

In  the  N.W.  is  a  cold  current,  which  may  be  com- 
pared with  the  Labrador  current ;  it  goes  past  Sakhalin, 
and  is  called  the  Siberian  current. 

South  of  the  equator  the  main  current  is  much  divided  ; 
part  continues  W.  into  the  Indian  Ocean  ;  part  turns  S. 
along  the  E.  coast  of  Australia,  where  it  splits  to  flow 
S.E.  and  E.  past  both  sides  of  New  Zealand,  but  these 
join  again  to  go  E.  across  the  ocean,  then  N,  along  the  coast 
of  Chile  and  Peru  to  complete  the  ring,  So  New  Guinea, 
N.E.  and  E.  Australia  have  warm  currents,  while  the 
coasts  of  Chile  and  Peru  have  a  cool  one. 

This  last  current  is  made  cooler  than  usual  because  a 
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cold  current  from  the  South  Pole  district  flows  N.  along 
the  W.  coast  of  S.  America  and  joins  it.  Neither  Australia 
nor  New  Zealand  is  far  enough  south  to  get  a  cold  current 
of  this  sort. 


PORT  OF  VICTORIA .  HONG  KONG. 


FIG.  27. 

As  the  W.  coasts  of  both  North  and  South  America  are 

very  mountainous,  ther.e  are  no  large  populations  there, 

and  the  only  large  ports  are  those  at  the  end 

costs?08*        °*   railways   from    the    eastern   lowlands ;     so 

the  important  coasts  of  the  Pacific  for  buying 

and  selling  are  those  of  Asia  and  Australia  ;    these  are 

nearer  to  Europe  by  the  Suez  Canal  route.     Thus  the 

European  trade   to  what  is  called  the  Far  East  comes 

past  Singapore  and  then  goes  N.  almost  along  the  coast. 

To  the  E.  of  Australia  and  New  Zealand  ships  from 
Europe  usually  sail  past  the  S.  of  Australia. 

The  main  communications,  then,  across  this  ocean  are 
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those  to  and  from  the  great  ports  on  the  \V.  of  North 
America;  these  are  Vancouver  and  San  Francisco,  and 
Panama  may  soon  have  to  be  included.  From  San 
Franriseo  steamers  trade  regularly  with  Japan,  Hawaiian 
Islands  and  Philippine  Islands;  in  fact  nearly  all  the 
exports  from  these  countries  go  to  the  U.S.A.  ;  tea, 
silk  and  copper  from  Japan  ;  hemp  and  tobacco  from  the 


FIG.  28. 

Philippines  ;  sugar,  pineapples  and  coffee  from  the 
Hawaiian  Islands. 

Most  of  the  shipping  trade  of  China  is  done  by  small 
boats  to  Hong  Kong,  where  there  is  a  harbour  fit  for  large 
steamers  ;  most  of  the  exports  go  to  India  or  Europe. 

From  Vancouver  there  are  regular  sailings  to  Japan, 
Australia  and  New  Zealand. 

Japan  is  the  only  country  on  the  W.  side  with  coal 
supplies  near  the  coast,  and  so  here  is  the  only 
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manufacturing  district.      Though   somewhat    behind    the 

European    and   United    States    centres    in    skill,   Japan 

already  imports  large  quantities  of  raw  cotton 

JcllDcLIl* 

from  Egypt,  China  and  U.S.A.  and  exports 
cotton  manufactures  ;  the  iron  and  steel  manufactures  are 
increasing  rapidly,  and  may  in  time  be  large  enough 
to  supply  the  dense  population  in  China,  or  at  least  to 
secure  some  of  the  trade  there  which  is  now  done  by 
Europe  and  U.S.A. 

This  largest  ocean,  then,  has  particularly  few  communi- 
cations ;  partly  from  the  lack  of  population  on  its  E. 
coast,  partly  from  Australia  being  populated  by  British 
and  her  trade  in  consequence  going  to  the  West,  and  partly 
from  the  lack  of  modern  methods  in  China  where  the 
largest  population  is. 

The  chief  ports  are  in  good  harbours,  whose  protection 
from  swell  and  the  usual  winds  can  be  judged  from  the, 
maps  given. 

7.  QUESTIONS   AND    EXERCISES 

1.  Give  some  of  the  occupations  which  occur  in  towns,  but  not  in 
villages. 

2.  What  occupations  do  not  occur  at  all  in  towns  or  cities?      Do 

the  people  thus  employed  live  in  villages  or  hamlets? 

3.  Why   are   districts   in   the    Dry   Grass    Regions    so    thinly    popu- 

lated ?    What  is  the  usual  food  there? 


4.  What   parts   of  the   Savannah    Regions   are   densely   populated  ? 

Give    the    chief   occupation    in    each    part,   and   the   ordinary 
foods. 

5.  What  densely  populated  districts  are  not  due  to  the  quantity  of 

food  grown?     In  what  region  is  each  of  these  districts? 

6.  Which'of  the  densely  populated  parts  of  the  world  are  inhabited 

by  yellow  people?    Which  by  black?    GivA  the  main  occupa-r 
tion  in  each  case. 
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7.  Give  the  different  communications  from   i\\n.   manufacturing  dis- 

tricts on  the  Norlh  Atlantic  coasts  to  the  countries  bordering 
the  Pacific  Ocr.in. 

8.  Which  parts   of  the  world  will   have  their  communications  from 

Britain  shortened   by  the  opening  of  the  Panama  Canal  ? 

9.  To  what  parts  of  the  world  will  the  carriage  of  goods  be  made 

cheaper  by  the  opening  of  the  Panama  Canal  ? 

1  0.  What  regions  occur  on  the  coasts  of  the  North  Atlantic  Ocean? 

Which  produce  no  food? 
1  1 .  Can  any   other  regions  be   reached   from  the   North   Atlantic  by 

sea  or  river  communications?     Where  is  each? 

1  2.  What  different  obstacles  to  steamers  occur  in  the  North  Atlantic? 

Where? 
1  3.  Which  ocean  communications  on  the  North  Atlantic  are   not  the 

same  in  summer  as  in  winter?     Why? 
1  4.  Which  of  the  seas  and  bays  opening  into  the  North  Atlantic  are 

blocked  by  ice  in  winter? 


J  5.  Is  it  true  of  the  hotter   parts  of  the   North   Atlantic  that  its   E. 

edge   has   a   cool    current,   while    in    the    same    latitudes    the 

E.  coasts  of  America  have  a  warm  current? 
1  G.  In    what  regions  are  the  coasts   affected    by   the   warm    or   cool 

currents  of  the  North  Atlantic? 
1  7.   How  will  warm  and  cool  currents  change  the   amount  of  cloud 

evaporated  from  the  parts  of  ocean  where  they  occur? 
1  8.  Where  in  America  would  N.E.  Trade  Winds  cause  more  clouds 

than  usual  in  that  latitude  ? 


1  9.  Copy  the  map  of  the  North  Atlantic  Ocean,  and  on  it  shade  the 
areas  where  ships  are  seldom  seen. 

20.  Which  routes,  on  the  North  Atlantic,  which  were  almost  impos- 
sible for  sailing  ships  are  now  used  by  steamers? 


2  1.  Has  the  North    or  the  South  Atlantic   Ocean  the   more  suitable 
positions  for  ports?     Why? 

22.  Is  this  the  only  reason  why  one  ocean  has  so  many  more  ports 

than  the  other  ? 

23.  Which   routes  from    U.S.A.  go  into  the  South   Atlantic   Ocean? 

24.  In  what  latitudes  are  the  Gulf  Stream  and  the  Black  Current? 

25.  In  what  oceans  are  there  any  E.  Coasts   of  continents  S.  of  the 

equator  in  equal  latitude  to  these  two  currents? 

26.  Explain   why   no  warm    currents    like   these    two    occur  in   the^e 

S.  latitudes. 

27.  There  are  three  main  warm  currents  in  the  Tropics.     Why   are 

they  not  all  in  the  same  latitude? 


CHAPTER  V 
RIVER    AND    CANAL    COMMUNICATIONS 

1.  SLOW    AND    FAST    RIVERS 

THE  communications  by  river  and  canal  are  clearly  for 
much  shorter  distances  than  the  other  water  communica- 
tions ;  and  they  should  be  regarded  as  inland  communica- 
tions affecting,  as  a  rule,  only  the  means  of  conveying 
goods  to  and  from  the  ports  of  a  country. 

Many  of  the  large  rivers  of  the  continents  are  navigable 
for  ocean  steamers  for  several  miles  from  the  mouth, 
while  smaller  boats  can  travel  much  further  up  ;  but 
everything  depends  on  the  depth  of  the  river,  the  number 
of  sharp  corners  in  its  course  and  the  pace  of  the  water. 

Of  these  three,  the  second  can  be  discovered  from  any 
map  ;  while  the  last  can  be  found  from  a  contoured  map 
by  calculating  the  slope  of  the  valley,  just  as  we  can 
calculate  that  of  a  road  up  or  down  a  hill. 

As  a  rule  the  steepest  part  of  a  river  valley  is  near 

the   source,   and   the-  steepness   continues   until  lowlands 

are   reached  ;    then  the  slope  depends  on  how 

slope  of  far  the  coast  is  from  this  point  :  narrow  low- 

valleys. 

lands  between  the  uplands  and  the  coast  will 
make  the  whole  valley  steep,  whiie  wide  lowlands  will 
cause  the  rivers  to  become  slow  and  probably  more 
winding. 

In  addition  to  this  information  from  the  map,  we  must 
also  know  the  region  in  which  the  river  is  situated.  No 
parched  river  can  be  of  much  use  for  communications, 
for  in  the  wet  season  it  would  be  in  flood  and  quite  rapid  ; 
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and    for    the    same    reason    any   other    river    with    a    flood 
every    year    \\ould    need    a    number    of    "  improvemet, 
such  as  weirs,  locks   and   overflow  channels,   to  make   it. 
useful  for  traffic. 

Thus  we  come  to  the  general  statement  that,  in  those 
regions  with  plenty  of  rain,  long  rivers  are  slow  and  mostly 
useful  for  Communications,  while  short  rivers  are  usually 
fast  and  useless. 

Look  at  the  following  examples,  and  find  others 
similar  from  your  maps.  The  distances  are  measured 
along  the  river  valley,  where  there  might  be  a  road  or 
railway,  and  not  along  the  river  itself. 

In   North   America   the   Mississippi,   on   the   E.   of   the 

Rockies,  takes  1,100  miles  to  fall  from  the  600  ft.  contour 

to  the  coast  ;    while   on   the    W.   side  of   the 

^ntie^opes    highlands   the    Columbia   takes    300  miles  and 

the  Fraser    only    100    miles   to   fall    the    last 

600  ft.  to  the  ocean.     In  Europe  the  Rhine  has  just  over 

400    miles   across   lowlands,  the    Volga   has  nearly    1,500 

miles,    but   the   Ebro   has    only    160    miles  and  the  Tyne 

50  miles  in  lowlands. 

Those  rivers  which  cross  plateaus  have  slopes  which 
are  quite  different  ;  usually  they  rise  in  one  of  the  moun- 
tain edges  and  have  a  short  steep  valley  to  the  level  of 
the  plateau,  then  a  very  gentle  slope  across  the  plateau 
with  another  steep  stretch  from  the  edge  to  the  coast. 
This  last  steep  piece  in  the  valley  will  prevent  any  boats 
from  going  up  the  river  from  the  mouth  ;  but  if  the 
river  is  not  parched,  the  part  on  the  plateau  is  often 
available  for  communications. 

In  S.  Africa  the  plateau  rivers  are  parched,  but  further 
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N.  the  Con«j;o  i>  .'in  cxamplo  of  a  river  na  \  i-a  Me  inland 
but  not  from  its  mouth.  From  the  coast  boats  can  get 
80  miles  up  the  river  to  the  edge  of  the  plateau  ;  then 
the  valley  is  steep  for  admit  1  :>n  miles,  hut  after  that 
the  slope  is  only  600  ft.  in  I.  I. "in  miles.  Ymi  will  find 
the  same  tiling  in  the  Dcccan,  and  in  Labrador  where 
the  livers  come  so  fast  into  the  St.  Lawrence  that  they 
are  used  to  drive  machinery. 

The  steepness  of  the  upper  part  of  a  river  valley  has 
a  great  effect  on  the  amount  of  mud  and  sand  brought 
down  by  the  water,  and  also  decides  where 
in  the  river  bed  the  mud-banks  will  be.  This 
mud  and  sand  is  solid,  and  will  float  longest  in  water 
that  is  travelling  fastest  ;  all  the  heavier  bits  will  sink 
directly  the  pace  of  the  water  gets  less,  but  the  smaller 
and  lighter  pieces  will  sink  more  slowly  all  along  the 
bed  as  far  as  the  mouth.  So  as  a  rule  most  of  the  sand 
will  be  found  just  after  the  valley  reaches  the  lowlands, 
while  mud-banks  will  appear  further  on,  especially  just 
at  sharp  corners.  The  sand  as  a  rule  makes  a  very  clear 
and  definite  end  to  navigation  up  a  river  for  any  vessel 
bigger  than  a  small  rowing  boat. 

The  short  and  fast  rivers  will  take  nearly  all  the  sand, 
as  well  as  the  mud,  right  down  almost  to  their  mouths  ; 
and  as  the  banks  made  of  such  material  are  very  soft, 
they  are  frequently  changing  in  shape  and  position. 
Thus  even  the  mouth  of  such  a  river  is  useless  for  a  port, 
without  much  dredging  and  a  good  supply  of  buoys  to 
mark  the  position  of  deep  water.  Sand  and  mud  banks 
of  this  kind,  at  a  river  mouth,  do  not  make  a  delta,  which 
is  caused  quite  differently  ;  deltas  will  be  considered 
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later,  when  we  come  to  the  junctions  of  river  and  sea 
communications,  that  is,  the  positions  of  ports  on  rivers 
or  in  their  valleys. 

2.  OBSTACLES   TO    RIVER   COMMUNICATIONS 

Communications  by  river  are  now  mostly  up  and  down 
the  stream,  and  not  across  it.  Ferries  across  rivers  are 
scarce,  except  where  no  bridges  are  possible  ;  which 
means  as  a  rule,  where  the  river  is  used  by  ships.  Even 
in  some  of  these  places  engineers  have  been  able  to  abolish 
the  ferries  by  swing  bridges  or  the  more  modern  trans- 
porter bridge,  while  railways  tunnel  underneath. 

If  the  slope  of  a  valley  is  sufficiently  gentle,  there  will 
be  no  fast  current  and  so  navigation  is  possible,  as  far 
as  the  map  can  tell  us.  Many  windings  will  cause  a  con- 
siderable delay  in  the  journey  and  some  risk  of  collisions 
at  corners,  especially  -with  sailing  vessels  ;  but  the  real 
obstructions  to  communications  on  such  rivers  are  places 
where  the  water  is  shallow. 

These   are   of   two   kinds,   with   quite   different  results. 

Banks  of  mud  and  sand,  or  layers  of  gravel  which  made 

the   fords,  can  be  dredged  away,  and  there  is 

Dredging. 

usually  small  risk  of  their  forming  again  ;    but 

the  current  lower  down  the  stream  will  get  faster,  so  that 
the  water  will  be  shallower  above  the  dredging,  while 
more  mud  will  reach  the  mouth.  All  these  consequences 
can  now  be  dealt  with  by  engineers,  and  by  means  which 
cost  very  little  to  keep  in  repair. 

A  breakwater  in  the  estuary  of  the  Dee  has  altered 
the  channel  from  near  the  Cheshire  shore  to  about  the 
middle  of  the  estuary,  so  that  less  dredging  is  needed. 
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Another  instance  occurs  on  the  Thames,  where  during 
most  of  the  last  century  the  first  weir  and  lock  up  the 
river  were  at  Teddington  ;  but  the  continued  dredging 
in  the  estuary  made  the  river  just  below  that  weir  too 
shallow,  and  in  1894  another  weir  and  lock  was  completed 
at  Richmond,  about  11  miles  lower  down  the  river. 


Rapids. 


(A)  FIG.  29.  (B) 

(A)    OLD    CHANNEL,       (B)    NEW   CHANNEL   OF   THE    RIVER   DEE. 

The  other  shallow  places  are  caused  by  rock,  generally 
a  layer  of  hard  material  which  has  not  been  worn  away 
by  the  running  water.  Some  of  these  obstruc- 
tions are  but  a  few  feet  wide  ;  some  extend 
for  some  hundreds  of  yards  ;  while  on  the  large  rivers 
they  are  called  "rapids"  or  "cataracts,"  and  are  as 
much  as  3  or  4  miles  in  length. 

To  look  at,  such  obstructions  are  large  lumps  of  rock 
standing  out  of  the  water  ;  and  as  there  is  less  room 
for  the  water,  the  current  will  be  faster.  There  is  often 
a  lot  of  froth  and  spray.  Below  the  rapid  or  cataract 
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the  fast  current  will  wa-h  auav  ;i  Inf  of  mud  directly 
the  \\atcr  rcadic-  anv  -<»fi  material,  Mich  as  earth, 
clay  or  irravel  ;  so  that  there  is  usuallx  i«  li-ra  hie 

in     level     hel\\een     the    t  \\  o    ends    of     the    rapid. 


A    WATERFALL    ON    A    CROSS    RIVER. 

It  is  plain  that  this  is  why  such  obstructions  cannot 
be  removed  by  simply  blowing  up  all  the  rocks  and  making 
a  deep  channel,  for  if  that  were  done  the  slope  would 
cause  a  faster  current  and  shallower  water  everywhere 
in  the  river  above  the  rapid.  You  would  have  made 
the  lower  navigable  part  of  the  river  extend  a  few  miles 
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further  up,  but  at  the  same  time  you  would  have  made 
the  rest  of  the  upper  navigable  part  too  shallow.  The 
obstruction  would  be  gone,  but  the  communication  would 
be  shortened. 

In  some  cases  the  difference  in  level  between  the  two 
ends  of  the  obstruction  of  hard  rock  has  become  so  large 

that  there  is  a  waterfall.  These  are  not 
Waterfall. 

common  in  lowlands,  but  occur  often  at  the 
edge  of  a  plateau,  or  higher  up  rivers  in  the  highlands  ; 
in  this  case  there  is  no  obstruction  as  the  river  would 
not  be  navigable. 

You  have  probably  read  of  the  Indians  of  North  America 
"shooting  the  rapids  "  in  canoes,  or  you  may  have  seen 
people  carrying  a  canoe  or  a  rowing-boat  past  a  lock  ; 
these  are  the  only  ways  of  getting  past  a  rapid  or  cataract, 
Unless  that  particular  line  of  communication  is  so  im- 
portant that  a  canal  has  been  made  to  join  the  two 
navigable  parts  of  the  river* 

Except  for  the  cataracts^  the  Nile  is  navigable  as  far 
tip  as  Khartum j  over  1^500  miles  ;  but  there  are  five 
cataracts  at  every  one  -of  which  all  the  boats  mtist  be 
unloaded,  the  packages  carried  by  camels  past  the  ob- 
struction, and  then  loaded  on  to  another  boat.  Even 
now  it  is  the  cheapest  method  of  sending  goods  ^  but  it 
is  extremely  slow  ;  and  it  was  to  avoid  the  delays  caused 
by  such  a  line  of  communication  that  Lord  Kitchener 
built  the  railway  from  Wady  Haifa  dg  he  advanced  in 
his  Soudan  campaign  to  retake  Khartum,  This  railway 
goes  almost  straight,  avoiding  a  large  loop  of  the  river, 
and  has  passed  all  the  cataracts  but  the  first  (near 
Assouan)  just  before  it  reaches  Berber. 
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The  Livingstone  Falls,  where  the  Congo  leaves  th<- 
plateau,  are  a  series  of  rapids  and  waterfall-  extending 
for  over  200  miles;  the  Zambesi  <roes  over  the  edge  in 
the  enormous  Victoria  Kails,  which  \\ith  the  rou^h  water- 
just  below  extend  for  only  MM)  miles  ;  but  other  ra| 
occur  300  miles  from  the  mouth,  just  above  Tete. 

The  Iron  Gates,  on  the  Danube,  are  rapids  which  are 
now  avoided  by  a  canal. 

The  Amazon,  not  crossing  a  plateau,  is  navigable  for  a 

much   greater   distance   from    the   river    mouth  ;    at    the 

junction    of    the    Madeira    River    the    whole 

rivers*1*         stream   is   3    miles   wide,    and    the   rapids    on 

the   Madeira  which  stop  navigation  are    1,400 

miles  from  the  Atlantic  Ocean. 

The  Parana,  for  the  same  reason,  has  no  rapids  until 
about  1,200  miles  above  its  mouth  in  the  River  Plate. 
The  first  rapids  up  the  Orinoco  are  700  miles  from  the 
mouth.  Up  the  Mississippi  steam-boats  can  travel  to 
Minneapolis,  2,200  miles  from  New  Orleans,  while  the 
first  rapids  are  some  70  miles  further  up  the  river. 

3.  LONGITUDINAL    AND    CROSS    RIVERS 

The  value  of  rivers  for  communications  thus  depends 
on  how  gentle  is  the  slope  of  the  valleys,  measured  up 
from  the  coast  ;  on  the  distance  of  the  mouth  from  the 
first  uplands  to  be  reached  ;  and  on  the  regular  supply 
of  water. 

The  river-bed,  the  actual  place  where  the  water  is, 
may  be  deep  and  yet  its  value  for  communications  be 
small  ;  the  possibility  of  cultivation  in  the  valley  will 
decide  the  size  of  the  population,  and  therefore  how  large 
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or  small  is  the  need  for  communications.  In  narrow  or 
steep-sided  valleys,  and  where  rivers  pass  through  gorges, 
there  will  be  few  people  and  so  little  traffic  ;  but  some- 
times such  a  district  separates  two  wide  and  fertile  parts 
of  a  valley,  often  producing  different  crops,  and  then 
the  demand  for  good  communications  is  great. 

The  matter  of  gorges  is  therefore  of  importance. 
The  valley  of  a  river  has  been  worn  away,  mainly  by 
the  actual  work  of  all  the  water  from  all  the 
streams  which  flow  into  that  river  ;  and  the 
width  and  slope  depend  largely  on  the  hardness  or  soft- 
ness of  the  material,  soil  and  rock,  which  the  water  wears 
away  ;  but  it  also  depends  on  whether  the  direction  of 
the  flowing  water  is  along  or  across  the  direction  of  the 
ridges  of  the  harder  lines  of  the  rock  just  under  the  soil. 

You  probably  know  that  the  exertion  required  to 
saw  or  plane  a  piece  of  wood  across  the  grain  is  different 
from  that  required  to  saw  it  with  the  grain  ;  or  you 
know  that  a  piece  of  cloth  tears  easily  one  way, 
and  not  the  other,  which  is  because  the  warp  thread 
is  stronger  than  the  .  weft  threads.  Also  you  know 
that  many  highlands  consist  of  ridges  of  mountains, 
more  or  less  in  the  same  direction  ;  it  is  also  true  that 
in  a  great  many  rocks  under  the  soil  there  is  a  kind 
of  grain,  that  is  to  say  the  harder  parts  are  in  strips  or 
lines  nearly  parallel  to  one  another. 

It  will  make  a  great  deal  of  difference  to  the  width 
and  depth  of  a  valley  and  its  river  whether  the  water 
flows  across  or  along  the  direction  of  the  harder  lines  of 
the  rock.  Rivers  which  are  mostly  along  the  direction 
of  the  ridges  and  lines  of  the  hard  rock  are  called 
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longitudinal  rivers,  and  those  which  are  in  general  across 
the  direction  of  the  hard  lines  are  called  cross  or  trans- 
verse rivers  ;  these  latter  might  be  described  as  having 
to  do  their  work  of  wearing  away  the  rock  all  "  against 
the  grain." 

The  longitudinal  rivers  will  have,  in  the  uplands  and 
lowlands,  wide  and  gently .  sloping  valleys  with  a  nearly 
uniform  depth  of  water  ;  while  cross  rivers  will 
have  valleys  varying  from  wide  and  nearly 
flat  districts  to  narrow,  steep-sided  gaps  or  gorges. 
These  gaps  and  gorges  can  be  made  navigable  on  some 
of  the  larger  rivers,  but  in  any  case  they  form  extremely 
useful  routes  for  road  and  railway  from  one  fertile  dis- 
trict to  the  other. 

In  England  the  Bristol  Avon  is  a  cross  river,  with 
two  gaps  in  its  course  ;  the  upper  one  is  just  above  Bath, 
where  it  has  cut  through  the  spur  of  the  Cotswold  Hills ; 
the  lower  one  is  through  a  ridge  of  limestone  at  Clifton, 

The  Thames,  between  Oxford  and  Reading,  has  two 
gaps  ;  the  first  just  S.  of  Oxford  through  a  small  ridga 
•of  limestone  ;  the  other  one,  the  Goring  gap,  through 
the  chalk  ;  the  latter  is  very  useful  for  the  main  route 
from  Bristol  to  London  as  it  allows  a  passage  for  both 
the  road  and  the  railway. 

You  will  also  find  similar  gaps  on  the  Wye,  Witham, 
Wey,  Little  Ouse  and  Medway  in  England  ;  the  Rhine 
has  a  long  gorge  between  Mayence  and  Coblentz,  through 
red  sandstone  such  as  occurs  in  Exmoor,  in  Cornwall 
and  in  S.W.  Ireland.  The  Danube  has  gorges  just  N. 
of  Buda-Pesth  and  at  the  Iron  Gates.  The  Elbe  has,  one 
through  the  Ore  Mountains. 


LONGITUDINAL  AM>  CROSS   IMVKI          17:1 

The  Yaiitf-tsi'-kiantf  has  a  ma«j-iiilir«-n1  Beriefl  «>f  gorges 
just,  above  Irhani:,  \\here  (lie  river  has  cul  aOTOM  hue- 
of  hard  rock.  In  West  Africa  the  Niger  has  cut  a  similar 
gorge  through  the  coast  mountains,  just  S.  of  Lokoja, 
where  the  Benue  joins  the  main  stream.  The.  famous 
canons  on  the  Colorado  River,  with  the  river  a  mile  belo\v 
the  level  of  the  ground,  are  an  extreme  example  of  tho 
same  thing. 

In  the  continents  which  have  been  colonized  by  whites 

from  Europe,  such  gorges  or  gaps  would  be  just  as  serious 

obstacles   to  the  spread   of   population    up    a 

obstacles8       valley   as    highlands    would    be  near  a  coast  ; 

because   they    occur   in    a    district   where   the 

same  kind  of  food  Cannot  be  grown,  and  so  form  a  bar 

to  the  farmers  who  reach  them* 

Thus  the  Amazon  was  khown  for  hundreds  of  miles 
up  the  river  long  before  the  Congo  was  explored.  The 
Mississippi,  being  a  longitudinal  river,  was  a  great  help 
to  the  spread  of  colonists  ;  but  the  Darling,  though 
longitudinal  is  parched,  and  settlers  reached  the  Downs 
from  over  the  highlands  on  the  E,,  and  not  by  spreading 
up  the  valley. 

There  is  then  little  chance  of  the  valley  of  a  cross  river 
becoming  an  important  line  of  communication,  certainly 
not  for  the  export  of  crops.  The  most  likely  chance  of 
such  a  valley  being  needed  for  communications  is  the 
existence  of  coal  or  some  scarce  metal  higher  up  it  ;  men 
would  then  overcome  the  natural  obstacles  and  make  a 
railway,  or  make  the  river  navigable  by  building  weirs 
and  locks  ;  this  plan  increases  the  depth  of  each  stretch 
of  the  river  by  controlling  the  amount  of  water  passing 

10 
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each  weir  ;    the  system  is  called  "  canalizing  "  the  river, 
and  will  be  discussed  with  the  canals. 

4,  CANALS 

Canals,  as  a  means  of  land  communication,  have  been 
built  to  improve  navigation  on  rivers,  to  avoid  obstacles, 
and  also  where  there  are  no  rivers  at  all.  Their  advan- 
tages are  cheapness  for  heavy  goods  and  the  small  cost 
of  repairs  ;  the  disadvantages  are  slowness  and  the 
difficulty  of  mounting  slopes.  It  is  only  for  long  journeys 
that  canals  can  really  beat  railways  for  communications, 
Even  when  completed,  canals  and  canalized  rivers 
have  obstructions  ;  these  are  the  locks  which  are  neces- 
sary to  ensure  deep  enough  water  higher  up  ; 
but  it  takes  time  for  barges  to  get  through  a 
leek,  and  on  a  busy  canal  there  are  many  delays  through 
the  barge  having  to  wait  its  turn  at  each  lock.  Thus 
you  will  find  the  most  flourishing  systems  of  canals  in 
countries  with  large  lowlands,  where  few  locks  are  needed, 
and  especially  in  the  large  lowlands  of  manufacturing 
countries  ;  the  reason  -  being  that  there  is  more  moving  of 
coal,  stone,  iron  and  other  heavy  materials  than  in  dis- 
tricts which  grow  mainly  crops  and  import  their  manu- 
factured goods. 

So  in   Europe  there  are  most  canals  in  France,   Ger- 
many,   Holland    and    Belgium  ;    these    are   deeper,    wider 
and    much    busier    than    the    few     canals    in 
Euro^111         Britain.       In  most  cases  the    rivers  are  used, 
and  are  kept  wide  and  deep  enough  to  allow 
steam  or  petrol  tugs  to  pull  a  train  of  barges.     In  France 
all  the   main   canals   are   at  least   6J  ft.   deep,  while  the 
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A   LOCK  ON   A  CANAL  :     THERE   IS   A    TOW-PATH   FOR  HORSES, 
BUT   THE    BARGE   IS    A   STEAM    ONE. 


smallest  locks  are  126  ft.  long  and  17  ft.  wide  so  as  to 
take  a  whole  train  of  barges  at  a  time  ;  the  barges  are 
big  enough  to  carry  nearly  300  tons  each.  In  England 
there  are  few  canals  which  can  take  a  barge  drawing 
4  ft.  of  water,  and  even  in  these  cases  a  tug  can  only 
take  four  barges,  each  carrying  about  45  tons,  because  of 
the  small  locks.  In  Belgium  practically  all  the  canals 
can  take  barges  of  200  tons  ;  while  in  Germany  the 
Elbe,  Weser  and  Oder  have  been  canalized  so  that  boats 
of  500  tons  can  use  them  by  their  own  engines. 

But  when  comparing  these  facts,  which  prove  that 
England  is  far  behind  the  other  countries  in  her  use  of 
canals,  you  must  remember  that  the  distance  from  thr 
coast  to  the  coal-fields  decides  entirely  how  far  inland 
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heavy  goods  have  to  travel  ;  and  that  a  big  system  of 
good  canals  with  large  locks  is  a  necessity  to  Germany, 
France  and  Belgium.  In  Britain  no  place  is  60  miles 
from  the  nearest  coast,  and  near  Birmingham  is  the  only 
coal-field  which  is  more  than  a  few  miles  from  a  port. 

In  this  one  case  a  good  canal  would  be  most  useful, 
The  Severn  is  canalized  up  to  Worcester,  and  boats  of 
400  tons  can  reach  that  town  ;  but  at  present  they  have 
to  be  unloaded  there  into  barges  on  the  narrow  canal 
to  Birmingham,  a  distance  of  only  22  miles.  For  the 
heavy  traffic  from  all  the  other  coalfields,  especially  to 
London,  the  sea  is  certainly  cheaper  than  any  canal 
communications  could  be. 

In  Canada  the  canals  have  been  built  so  as  to  avoid 

the  obstacles  in  the  route  from  the  St.  Lawrence  to  Lake 

Superior,    so    that   ships   big   enough   to  cross 

canals.  the  Atlantic  can  use  them  ;    they  are  at  least 

14  ft.  deep.     This  communication  has  resulted 

in   nearly   all   the   wheat    from    U.S.A.   as   well  as   from 

Canada  coming  direct  by  boat   from    Lake    Superior   to 

Europe.      The  same   route   can   be   used   by   boats   from 

Chicago. 

In  order  to  compete  with  this  Canadian  route  the 
Government  of  the  U.S.A.  have  planned  canals  to  join 
these  lakes  to  New  York  by  a  canal  on  the  U.S.A.  side 
of  the  Niagara  Falls  and  another  from  Lake  Ontario  E. 
to  the  Hudson,  which  would  be  canalized.  Though  New 
York  is  free  from  ice  in  winter,  and  Montreal  is  not,  this 
route  would  also  be  closed  then  as  the  lakes  are  frozen. 

On  inland  canals  and  canalized  rivers,  but  not  on  ship 
canals,  one  of  the  most  likely  improvements  in  the  next 


Use  of 
electricity. 
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few  years  is  the  use  of  electricity  for  propelling  the  barges. 
This  system  has  been  tried  in  Belgium,  and  found 
very  cheap  where  there  is  much  traffic.  It 
is  worked  like  most  trams :  two  overhead 
wires  carry  the  current  and  a  trolly  is  con- 
nected to  the  barge.  The  lock-gates  can  be  worked  by 
the  same  current,  and  so  can  the  machinery  for  loading 
and  unloading.  The  system  also  saves  much  time  as  all 
barges  travel  at  the  same  pace  ;  the  only  work  needed 
more  than  that  of  a  tram-driver  is  the  steering. 

The  following  figures  show  the  position  of  Great  Britain 
in  the  use  of  inland  water  communications, 


Miles. 

Miles  per  Million' 
Inhabitants- 

Belgium 

1,357 

186 

France 

6,934 

177 

Germany 

8,016 

133 

Great  Britain            .  .           .  .             4,673 

111 

The  corresponding  figures  for  railways  are  put  here  for 
comparison. 


Mites. 

Miles  per  Million 
Inhabitants. 

Belgium 

5,401 

767 

France 

• 

25,472 

653 

Germany 

37,823 

630 

Great  Britain 

23,718 

565 

1 
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I'y  adding  the  figures  in  the  la-t  column-.  f«>r  each 
country,  \<>ii  \\ill  sec  that  Britain's  mileage  of  inland 
communication-  is  small  compared  with  other  industrial 
countries  of  Kurope  ;  and  will  be  able  to  jud^e  to  what 
an  enormous  extent  she  depend-,  for  her  conmiunica- 
lions,  on  the  sea  round  her  coasts. 

5.  ESTUARIES    AND    DELTAS 

Near  the  mouth  of  a  navigable  or  canalized  river  is 
the  spot  where  inland  water  communications  join  the 
communications  on  the  sea  ;  so  that  obstacles  at  such 
places  must  be  overcome,  or  the  inland  communications 
will  l)e  almost  useless. 

That  part  of  the  mouth  of  a  river  which  gets  the  force 

of  the  tides  is  called  the   -estuary";    the  word  does  not 

mean  all   that   part    of   the   river   which   ever 

Estuary. 

gets  any  tide  at  all,  but  only  the  part  in  which 
the  tide  produces  results  large  enough  to  affect  the  coming 
and  going  of  ships.  So  estuaries  can  occur  only  on  ocean 
coasts  or  on  the  coasts  of  those  seas  whose  openings  into 
the  ocean  are  very  wide.  For  instance,  the  North  Sea 
has  tides  which  come  from  the  North  ^Atlantic  past  the 
North  of  Scotland  ;  the  Mediterranean  Sea  has  no  tides 
big  enough  to  affect  ships. 

In  an  estuary  there  are  usually  large  banks  of  mud, 
which  has  been  brought  by  the  river  and  left  where  the 

current   has  been  checked  by  the  tide  rising  ; 

these  banks  occur  anywhere  in  the  estuary, 
and  extend  out  of  it  as  far  as  the  fresh  water  ever  gets 
whon  the  tide  is  falling  ;  this  place  is  called  the  bar  of 
the  river,  and  beyond  the  bar  is  the  open  sea, 
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The    shape    ;iii<l    direct  ion    of    the    estuary    make    ;i 
deal    of    difference    to    the    si/.e    and    posit  inn    of    the    mud 
hanks.      In    a    hot  1  le  shaped    c>tuary    the   current    and    the 
tides    will    wash    out    all    mud    from    the    narrow    neck    or 
entrance,  so  that  the  banks  will  occur  inside  the  e-tuary 
and  also  outside,  hut   there  is  a  good  deep  channel  in  the 
neck.     In    a   funnel-shaped   estuary   the    mud-banks    can 
form   anywhere,   as  there  is  no  place  where  the  current 
or  tides  move  faster  than  usual. 

These  mud -hanks  are  apt  to  change  in  shape  and  size 
every  time  there  is  a  flood  down  the  river,  or  an  extra 
large  tide  coming  up  it  ;  so  that  in  such  places  a  channel 
for  ships  can  only  be  kept  clear  by  regular  dredging. 
There  are  many  instances  of  places,  which  were  once 
flourishing  ports,  losing  all  their  trade  because  the  channel 
in  the  estuary  became  too  winding  and  dangerous  or 
even  blocked  altogether.  But  in  the  case  of  large  modern 
ports  this  is  prevented  by  the  use  of  dredgers. 

The  question  of  the  direction  of  estuaries  is  whether 

the   tide   enters   directly   up   them,   or   whether   the   tide 

moves  across  the  mouth  and  so  only  part  gets 

in  ;  the  result  is  a  matter  of  size  ;   the  estuary 

receiving  most  tide  will  extend  further  inland,  while  one 

with    only    small    tides    will    not    reach    so    far    up    the 

river. 

The  difference  between  high  and  low  water  is  also 
mainly  decided  by  this,  and  so  the  depth  of  the  entrances 
to  all  docks  will  be  greater  when  the  tide  enters  the  estuary 
direct  ;  this  would  make  the  expense  of  building  the 
docks  greater,  and  the  charges  made  to  ships  larger  ;  so 
that  such  an  estuary  would  have  a  great  port  only  if  it 
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were  the  only  possible  situation  in  a  densely  populated 
district. 

The   estuaries  whose  maps   are  given  here  are  so  close 
as  to  have  exactly  the  same  direction  and  strength  of 
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FIG.  36. 

the  tides  ;    so  that  all  the  differences  in  the  mud-banks 

are  due  to  the  shapes  of  their  entrances. 

At  those  river-mouths  which  get  no  tides,  there  is  only 

one  current,  that  of  the  river  itself  ;  there  will  be  no 
bar  ;  the  sand  and  mud  brought  down  by  the 
river  will  fall  and  make  banks  where  that 

current  is  checked  by  the  calm  sea,     In  such  places  the 


Delta. 
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water  i.->   nearly   ;il\vays  at  the  >ame  level,   tin-  river  mouth 
gets    blocked    by    the     mud.     and     the     water    escapes     by 
several    channels    through    the    niud  l>ank>.        In    the    . 
of  a   lame   river  these   banks   have   usually   grnun 


FIG.  31. 

the  level  of  the  water,  except  at  flood-times,  and  the 
result  is  a  fine,  damp  and  fertile  soil  which  is  called  a 
delta. 

The  channels  through  a  delta  are  usually  too  narrow 
for  sea-going  ships,  and  are  liable  to  change  every  time 
the  river  is  in  flood  ;  in  regions  which  have  one  rainy 
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season  a  year  such  floods  happen  regularly  and  are  very 
large,  so  that  the  alteration  in  the  channels  is  frequent. 

Deltas,  then,  are  unsuitable  for  ports  ;  but  as  there  is 
a  large  valley  inland  there  is  usually  a  need  for  a  port 
in  the  neighbourhood  ;  and  this  is  to  be  found  at  the 
end  of  the  valley,  just  off  the  delta,  at  any  spot  where 
the  water  is  deep  close  to  the  shore.  Here  all  the  inland 
communications  will  be  just  as  easy  as  if  the  port  were  on 
the  river,  except  for  the  river  communication  ;  so  there  is 
often  a  canal  from  the  port  to  a  point  just  above  the  delta. 

Examples  of  such  ports  are  Marseilles,  Karachi,  Venice, 
Antwerp,  Shanghai  and  Para.  The  position  of  the  port 
of  Marseilles  was  chosen  about  2,500  years  ago  by  the 
Phoenicians,  so  that  the  delta  of  the  Rhone  must  have 
been  dangerous  even  for  the  small  boats  of  that  time. 

6.  PORTS 

Ports  correspond,  in  communications  by  water,  almost 
exactly  to  the  junctions  on  railways.  The  inland  com- 
munications by  river  and  canal  are  the  branch  lines 
collecting  goods  and  taking  them  to  the  port,  where  they 
are  put  on  ships  going  long  distances  without  stop  across 
the  ocean,  and  at  the  same  time  delivering  goods  inland 
which  have  arrived  by  ship, 

A  port  seldom  belongs  to  the  Government  of  a  country, 

but  is  usually  managed  by  a  Committee  or  Board  ;    this 

Board    first    borrows   money   to   build,    dredge 

and  set  up  the   cranes  and  other  machinery  ; 

then    it    decides    the    charges  to   be  paid  by 

ships  coming  in  to  unload  and    load.       As    a    rule   the 

expenses  each    year   in    repairs,   dredging    and   wages  do 


Is.', 

not  vary  much  ;  tin-  rale  <>1  interest  (.»  he  pail  for 
the  l)orro\\(Ml  money  keeps  the  same;  BO  that  the 
necessary  annual  income  depends  on  the  amount  of 
money  borrowed.  Thus  the  charges  to  ships  depend  on 
how  much  it  cost  to  make  the  port;  and  in  this  the 
difference  between  an  estuary  and  a  delta  is  very  Uu 

Near  a  delta,  where  the  tides  are  of  no  account,  ships 
can  load  and  unload  at  wharves  on  which  railways  can 
be  laid.  At  an  estuary  this  plan  is  impossible  because 
of  the  difference  in  the  level  of  the  water  ;  so  that  ports 
on  estuaries  must  have  docks,  which  cost  very  much  to 
build,  and  the  charges  to  ships  must  be  higher  than  at 
ports  near  deltas. 

Thus  a  sea  with  few  outlets  to  any  ocean,  and  all  of 
those  quite  narrow,  will  be  the  best  possible  place  for 
cheap  ports,  And  there  is  no  doubt  that  such  circum- 
stances caused  the  very  conspicuous  use  of  communica- 
tions by  sea  in  the  Mediterranean  long  before  anything 
but  foot-paths  existed  on  land. 

The  only  serious  disadvantage  at  tide-less  ports  is  the 
absence  of  any  current  to  wash  away  the  rubbish  which 
is  thrown  overboard  from  every  ship  ;  in  warm  and  hot 
latitudes  this  may  become  dangerous  to  health  and  cause 
epidemics  in  the  ports* 

On  a  bottle-shaped  estuary  the  best  situation  for  the 

port  will  be  on,  or  just  inside,  the  narrow  neck  ;    here 

are   no  mud-banks,  the  land  is   firm   and  not 

L°tua™in      liable  to    be  flooded>   and  docks  can   be   built 
on   both   sides  with   a  ferry  or  tunnel  to  con- 
nect them.     Liverpool  and  Birkenhead  form  one  example 
of  this. 
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On  a  tunnel-shaped  es-tuary  flic  port  ua-  fonnerlv  far 
up  the  river,  away  from  the  strong  tides  and  if  possiUc 
above  some  sharp  bend  which  would  check  the  tide, 
Hut  to-day  the  larger  ships  cannot  reach  such  places,  so 
that  modern  ports  are  all  near  the  coast  and  where  possible 
are  a  short  way  up  a  tributary  flowing  into  the  estuary  ; 
this  produces  the  same  shelter  from  strong  direct  tides 
as  the  sharp  bend  would  do  higher  up  the  river.  Ex- 
amples of  this  can  be  seen  in  Bristol  on  the  Avon,  and 
Antwerp  on  the  Scheldt  ;  while  old  ports  which  have  had 
to  accommodate  modern  ships  nearer  the  mouths  of  their 
rivers  are  Hamburg  with  Cuxhaven,  Rouen  with  Havre, 
Glasgow  with  Greenock,  and  Nantes  with  St.  Nazaire. 

Some  ports  are  not  at  the  ends  of  valleys,  because  on 
that  coast  there  was  no  situation  in  the.  lowlands  with 
any  protection  from  the  ocean  swell.  There  must  be 
protection  from  swell  and  wind,  even  if  the  land  com- 
munications are  not  the  best  ;  that  is  to  say,  safety  is 
more  important  and  cheaper  in  the  end  than  mere  speed 
or  cheapness  of  carriage  for  the  goods  after  they  are 
landed. 

7.  QUESTIONS    AND    EXERCISES 

1.  In    which    part    of   a  river    is  the   current   fastest?      Is   this   the 
place  from  which  most  mud  and  sand  is  brought? 

2.  Do  any  rivers   have  two    different  steep   parts  of  their  valleys? 

Why?     Mention  some  examples. 

3.  Are  long  rivers  rising  in  Savannah    Regions    more   likely   to    be 

navigable  than  those  coming  from  Tropical  Forest?     Why? 

4.  Are  rivers  flowing  across  lowlands  in  the  Summer  Rain  Region 

likely  to  be  navigable  from  the  coast? 


5.  Which    river-mouths    are    suitable   for   ports?     Which    are   least 
suitable  ? 
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6.  Explain   the   positions   of  the  following  ports!  Marseilles,   Alex- 

andria, Calcutta,  New  Orleans,   Karachi,  Hamburg. 

7.  A  river  which    is    not   any   serious    barrier   to   roads  Cannot   be 

navigable.     Explain  why* 

8.  On   which    rivers  will  ferries  be  used,  and  on  which   rivers  will 

you  find  bridges  instead  of  ferries? 

0.  How  does  the  question  of  whether  a  river  is  navigable  decide 
where  railway  bridges  can  be  built,  and  how  high  they  must 
be  above  the  water  level  ? 


1  0.  Explain  the  difference  between  a  ford  and  a  cataract. 

1  I.  Why  is  it  that   cataracts  cannot   be  removed    by  engineers,  and 

the  river  made  navigable? 

1  2.  What  is  the  use  of  building  weirs  With  locks  on  a  river? 
1  3.  Are  rivers  more  useful  or  less  Useful  in  districts  with  mountain 

ranges  than  in  districts  which  have  a  plateau  ? 
1  4.  Explain  the  difference  between   the  vessels  using  the    Nile   and 

those  using  the  Amazon. 


1  5.  What  is  a  gorge?     How  are  gorges  caused? 

16.  Is  a  river  with  one  or  more  gorges  likely  to  be  a  longitudinal 

or  cross  river  ? 
1  7.  Ar*e    the    following    rivers    longitudinal   or   cross   rivers?     Are 

their     valleys     of    much     importance    for     communications? 

Moselle,    Danube,    Indus,    Darling,    Parana,   Trent,    Niger,  St. 

Lawrence. 
I  8.  Which  of  these  rivers  is  navigable  ?     Which  could  be  canalized  ? 


1  9.  In  what  ways  are  canals  more  useful  than  railways? 

20.  Would  canal  communications  be  a  greater  advantage  to  a  metal 
manufacturing  district  or  to  one  making  clothes? 

2  1.  Why  are  canals  built  and  used  more  in  the  continent  of  Europe 

than  in  Britain?     What  communications  do  we  use  instead? 
22.  Would  the  nearness  of  any  coalfield  to  the  coast  make  any  dif- 
ference to  the  importance  of  canals  in  that  country? 


23.  Explain  the  value  and  trade  of  these  canals  of  France:  (I)  Canal 
du  Midi,  (2)  Rhone-Rhine  Canal,  (3)  Loire-Rhone  Canal.  What 
is  the  chief  obstacle  in  each  case?  Which  canal  will  have 
fewest  locks  ? 


CHAPTER   VI 
MODERN    CHANGES 

1.  TELEGRAPHS  AND  CABLES 

ALTHOUOH   telegraphing  by  means  of  an  electric  current 

\\as  made  really  practicable  about  1840,  yet  experiments 

provided  so  many  improvements  that  in   1860 

Morse  code. 

instruments  had  been  invented  by  which  two 
or  more  messages  could  be  sent  each  way  along  a  single 
wire.  After  this  came  what  are  called  automatic  re- 
corders of  the  messages,  one  of  them  being  the  modern 
tape-machine  ;  these  instruments  need  more  current  than 
the  ordinary  telegraph,  in  which  a  small  needle  is  moved 
right  or  left  to  represent  the  "  dots  and  dashes  "  of  the 
Morse  signal  code,  and  at  present  it  has  been  impossible 
to  use  them  for  very  long  distances  on  the  continents. 
From  London  to  Birmingham  is  100  miles,  and  six 
automatic  recorders  can  be  used  with  a  single  wire  ;  but 
to  Manchester,  200  miles,  only  four  such  instruments 
can  be  used.  It  is  only  where  large  numbers  of  messages 
are  sent  that  this  instrument  is  necessary. 

All  railways  have  their  own  system  of  telegraphs  con- 
necting the  signal-boxes  and  stations,  while  there  are  other 
telegraphs  for  public  use  in  nearly  all  countries  now. 
In  most  cases  the  wires  are  carried  overhead  on  poles, 
but  many  of  those  connecting  important  towns  are  now 
laid  underground,  so  as  to  avoid  the  risk  of  being 
broken  in  storms  or  by  falling  trees. 

In  1850  the  first  cable  was  laid  in  the  North  Atlantic 
Ocean  for  telegraphing  ;  this  was  a  much  more  difficult 
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Cables. 


task  than  the  erecting  of  overhead  wires,  as  water  is  a 
conductor  of  electricity ;  also  because  the  distance  is 
so  much  longer,  iron  wires  were  impossible 
and  copper  had  to  be  used.  This  copper  wire 
has  to  be  covered  with  some  waterproof  material,  usually 
guttapercha,  which  in  its  turn  has  to  be  protected  from 
the  risk  of  being  cracked  ;  this  risk  is  greatest  at  the 
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land  end  of  the  cable,  where  waves  are  apt  to  move  the 
cable  and  rub  it  on  stones  or  rocks.  In  some  cases  as. 
many  as  three  separate  layers  of  steel  wire  are  laid 
round  and  round  the  cable  to  make  it  secure  from 
damage. 

Nowadays  you  will  find  submarine  cables  most  numerous 
in  the  North  Atlantic   Ocean  ;    for  all  the  nations  and 
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colonies  of  1  lie  world  want  the  quickest.  communicat  i<  MM 
with  the  chief  manufacturing  districts;  many  of  them 
can  sell  their  crops  of  raw  materials  or  their  metals  only 
to  those  districts,  and  nearly  all  of  them  buy  their  manu- 
factured goods  there  too.  The  manufacturers,  too.  need 
the  earliest  possible  news  about  the  state  of  the  crops  and 
the  probable  amount  of  the  season's  supply,  other  \ 
they  cannot  be  certain  of  being  able  to  buy  all  they  need, 
nor  can  they  estimate  the  cost  of  their  goods  beforehand. 

Thus  there  are  more  cables  going  from  N.W.  Europe 
and  the  E.  of  North  America  than  from  any  other  coasts 
in  the  world. 

To  the  smaller  nations  the  submarine  cable  is  much  more 
sure,  and  less  liable  to  interference  than  the  overland 
telegraph  would  be,  especially  in  time  of  war, 
or  disturbances  in  any  of  the  less  civilized 
countries.  Think  how  easily  a  land  telegraph  line  from 
Egypt  to  India  could  be  damaged  by  any  of  the  in- 
habitants of  Arabia,  Mesopotamia,  Persia  or  Baluchistan  ! 
It  is  easy  too,  nowadays,  for  an  unscrupulous  Govern- 
ment to  receive  all  the  messages  sent  by  any  overland 
telegraph  which  crosses  their  territory  ;  this  is  impossible 
with  a  cable,  unless  it  can  be  first  found  at  the  bottom 
of  the  water  and  then  dragged  up  to  the  surface. 

For  commercial  purposes  the  chief  cables  are  in  the  same 
directions  as  the  main  shipping  routes  ;  they  go  from 
port  to  port  along  each  of  these  routes,  and  in  addition 
there  are  sometimes  direct  cables  connecting  the  larger 
ports,  which  with  more  trade  will  send  more  messages. 

From  a  political  point  of  view,  for  private  messages  from 
colonies  to  their  Home  Government,  and  also  to  provide 
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a  second  means  of  communication  in  case  of  accident 
to  the  shortest  cable,  other  cables  have  been  laid  which 
land  only  at  places  under  the  control  of  the  country  which 
uses  them.  Thus  no  foreign  nation  will  be  able  to  prevent 
communication  by  telegraph  until  war  has  been  declared 
and  until  it  has  been  able  to  capture  one  of  the  landing 
points  of  the  cable. 

Communication  by  telegraph  from  Britain  to  Australia 

can   be   made   through   the   Mediterranean   and   through 

India      and      Singapore,      or     by      Capetown, 

Sbies*  Durban    and    Mauritius  ;     but     another    route 

exists,     across    the    North     Atlantic,    Canada, 

and  then  by  Fiji  to  Sydney  ;  on  this  route  no    landing 

point    is   near    the   territory   of   any    foreign  nation. 

The  United  States  have  a  cable  from  San  Francisco 
across  the  Pacific  to  their  colonies  of  Sandwich  Islands, 
Guam  and  Philippine  Islands. 

At  present  submarine  cables  cannot  exceed  about 
5,000  miles,  so  that  for  the  wider  parts  of  the  oceans 
landing  points  have  to  be  made  on  islands  where  fresh 
current  is  used. 

The    method    of    bringing    a    cable    to    land    can    be 

seen   in  the  picture  on  p.    193,  and  is  further  illustrated 

in    Fig.    32.      One    end   of    a    length    of    rope 

cabitinga       is    made    fast    to     the    cable     on     the    shiP; 
the  other   end  is  brought    ashore    and   passed 

through  a  well-secured  hauling  block  and  returned  on 
board  ;  the  ship's  winch  then  pulls  in  the  returned  rope. 
At  the  same  time  cable  is  paid  out,  and  casks  are  fixed 
to  it  at  intervals  to  prevent  it  from  sinking  ;  when 
sufficient  cable  has  been  hauled  on  shore,  it  is  laid  in 
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LANDING   A    CABLE. 


a  previously  prepared  trench  and  the  end  secured  in  the 
cable  house.  Electrical  communication  is  then  established 
through  the  cable  to  the  ship,  the  casks  are  cut  off,  and 
the  cable  sinks  to  the  bottom  ;  then  the  ship  sails,  paying 
out  the  cable  towards  the  place  where  the  other  end  is 
to  be  landed. 


2.  TELEPHONES  AND  WIRELESS 
TELEGRAPHS 

The  telephone  is  a  great  improvement  on  the  telegraph 
for  speed,  especially  as  no  code  of  signals  is  necessary, 
and  so  any  unskilled  person  can  use  it.  But 
at  present  it  is  available  for  only  short  dis- 
tances, compared  with  the  telegraph.  In  the  United 
States  a  direct  line  for  1,542  miles  is  in  regular  use 
between  Boston  and  Omaha  ;  from  London  a  telephone 


Telephone. 
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is  available  under  the  English  Channel  to  Paris.  In 
practice  the  use  of  hard  copper  wire  has  led  to  great 
economy  in  the  making  of  this  form  of  communication  ; 
the  wires  can  be  very  fine,  and  when  kept  dry  need  only 
be  wrapped  in  paper  ;  so  that  for  underground  wires, 
carried  in  pipes,  no  fewer  than  800  wires  can  be  made 
into  a  single  cable  only  2|  inches  in  diameter. 

For  obtaining  an  answer  to  a  question,  the  telephone 
is  much  quicker  than  the  telegraph  ;  it  also  saves  much 
time  when  used  for  sending  messages  to  the  ends  of  sub- 
marine cables  ;  but  at  present  it  is  not  used  when  auto- 
matic instruments  are  needed,  as  these  are  much  cheaper 
than  the  operators  needed  at  telephones. 

The  telephone  was  available  to  the  public  in  London 
in  1851,  and  has  become  very  popular  ;  the  real  difficulty 
which  hinders  its  very  rapid  extension  is  the  high  cost 
of  the  exchange  stations,  if  a  great  number  of  wires  come 
to  each  of  them. 

Wireless  telegraphy  is  more  modern  than  the  telephone. 
It  was  in  1899  that  Marconi  was  able  to  communicate 
regularly  by  his  system  across  the  English  Channel ;  but 
so  rapid  was  development  and  the  improvement  of  the 
instruments  that  in  1902  communication  was  made  by 
wireless  between  Cornwall  and  Newfoundland,  1,800  miles, 
though  it  was  not  immediately  available  to  the  public. 
At  the  present  time  most  of  the  trading  nations  have  a 
wireless  station,  and  the  empires  of  the  world  are  gradually 
building  up  their  own  systems  for  communicating  with 
their  colonies  and  with  ships  at  sea. 

This  system  of  communication  is  very  hard  to  interrupt 
except  by  finding  and  damaging  the  actual  stations, 
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but  it  is  impossible  at  present  to  semi  messages  only 
to  one  station,  so  that  secret  codes  or  cyphers  have  to 
be  used. 

In  the  British  Empire  it  is  intended  to  complete  a  chain 
of  wireless  stations  of  high  power  in   Cornwall,    Egypt, 

India,  Malay  States,  Australia,  Xan/ihar,  South 
British 
wireless          Africa   and   Newfoundland;     from    tln-M-    main 

stations  many  of  the  smaller  colonies  can  bu 
reached  by  less  expensive  machinery  ;  there  are  already 
such  stations  in  Burma,  British  North  Borneo,  British 
New  Guinea,  Aden,  British  Somaliland,  Nigeria,  Falkland 
Islands,  The  last  two  of  these  have  no  direct  communi- 
cation with  Britain  ;  Nigeria  communicates  through 
Canary  Islands  and  North  Spain,  Falkland  Islands 
through  Monte  Video. 

Many  of  the  nations,  which  have  been  slow  to  introduce 
all  the  improved  means  of  communication  of  Europe  and 
the  United  States,  have  been  more  prompt 
stations.  ^h  wireless  telegraphy  ;  they  find  it  cheaper 
to  make  stations  and  buy  machinery  for 
wireless  than  to  build  up  good  land  telegraph  communi- 
cations ;  this  is  especially  the  case  in  countries  without 
strong  government*  It  is  also  cheap  for  nations  with  a 
coast,  for  the  system  can  also  be  used  for  communicating 
with  ships  at  sea.  Examples  of  this  are  China,  Mexico, 
Chile,  Peru  and  all  the  Central  American  States. 

In  Spain  and  Canary  Islands  there  are  stations  of  high 
power,  erected  partly  as  links  between  Northern  Europe 
and  Tropical  Africa,  partly  for  the  safety  and  for  the 
messages  of  the  enormous  number  of  ships  which  pass 
within  1,000  miles  of  those  points. 
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Italy  can  communicate  with  Eritrea  and  Italian  Somali- 
land  ;  the  French  with  Algiers,  Liberia,  French  Congo 
and  the  Lake  Chad  district  ;  the  United  States  with 
Hawaii,  Guam  and  Philippine  Islands « 

The  value  of  this  system  in  case  of  accident  or  fire  at 
sea  has  already  been  proved  by  the  number  of  lives  saved. 

For  the  purposes  of  sending  orders  to  the  ships  of  the 
navy  at  sea^  each  Naval  Power  has  its  own  system  and  its 
own  stations,  which  are  not  usually  available  for  any 
commercial  messages.  The  details  are  naturally  not 
obtainable. 

As  the  Morse  code  is  in  general  use  for  wireless  tele^ 
graphy,  it  seems  possible  that  there  may  soon  be  very 
rapid  improvements  in  the  instruments,  which  may 
make  the  cost  much  less  ;  the  most  useful  discovery 
would  be  a  means  of  sending  the  message  by  wireless  to 
one  receiving  station  only,  or  to  all  within  reach,  just  as 
is  desired. 

3.  NEWSPAPERS 

The  simplest  and  quickest  means  of  communication 
to  the  whole  population  of  a  towny  or  even,  of  a  country, 
is  by  means  of  the  newspapers.  The  speed  with  which 
any  event  is  announced  in  the  newspapers  has  been 
increased  very  much  since  the  development  of  telegraphs 
and  telephones  ;  for  instance,  in  1805  the  battle  of  Trafalgar 
was  announced  sixteen  days  after  it  had  happened,  in  1815 
the  news  of  Waterloo  took  four  days  to  reach  the  news- 
papers, but  in  1882  the  result  of  the  battle  of  Tel-el-Kebir 
was  announced  in  the  evening  of  the  day  on  which  it 
occurred. 


NEWS  I 'AIM 

Another    means    of    increasing    the    prompt  ness   of   such 
eommunirat  ions  is  the   modern    machinery    which   sets    up 

the    type   for   printing   the  papers;    one  of    the 
Machines          nins(     popular    in    this    country    is    the    linotype 

machine  ;  another  is  the  Wicks  Rotary 
machine,  which  makes  the  type  so  cheaply  that  the 
newspapers  with  very  large  circulation  can  use  new  type 
altogether  each  day.  There  was  at  the  same  time  a 
great  improvement  in  printing  machines,  both  in  sfce 
and  speed  ;  the  latest  developments  include  the  folding 
pasting  and  counting  of  the  printed  sheets^  of  which  each 
machine  can  produce  36,000  pef  hour,  Thus  the  issue 
of  a  newspaper  in  a  given  time  is  now  only  a  question 
of  having  enough  type  and  printing  machines, 

But  if  newspapers  are  to  reach  the  majority   of   men 
and   give   them   prompt   communications,   they   must    be 

cheap  ;  the  old  plan  of  each  paper  passing 
ment?18  from  one  house  to  another  for  several  days,  so 

that  several  families  could  share  the  cost 
would  never  do  now  ;  and  it  would  prevent  any  but  the 
well-to-do  from  reading  newspapers  at  all.  The  great 
improvements  in  machinery  have  reduced  the  cost  of 
wages  for  producing  newspapers,  but  the  cost  of  obtain- 
ing the  news  itself  from  all  over  the  world  has  increased 
during  this  time,  and  now  cheapness  can  only  be  secured 
by  the  number  of  advertisements  in  each  issue.  Naturally 
the  price  charged  for  each  advertisement  will  depend  on 
how  many  copies  of  the  paper  are  usually  sold,  as  that 
decides  how  many  people  are  likely  to  see  the  advertise- 
ment. 

It  follows  that  a  modern  newspaper  can  be  cheap  and 
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profitable  only  when  it  has  a  large  circulation.  It  will 
have  then  a  certain  influence  in  helping  men  to  form  their 
opinions  on  all  sorts  of  facts  and  events,  by  its  comments 
on  the  news  it  publishes  and  by  letters  from  some  of  its 
readers. 

It  will  be  clear  that  no  newspapers  can  have  large 
circulations  except  in  countries  where  every  one  has  had 
a  reasonable  education*  Merely  being  able  to  read  is 
not  enough,  for  a  man  must  be  able  to  think  about  the 
news  he  reads  in  the  papers  and  form  his  own  opinion  from 
the  editor's  comments  ;  otherwise  he  will  not  be  interested 
enough  to  read  or  buy  a  newspaper  at  all.  Thus  we 
find  great  differences  in  the  number  of  newspapers  pub- 
lished in  various  countries,  mainly  due  to  the  differences 
in  education  and  civilization.  Compared  with  the  United 
States,  Canada  and  Australia,  the  countries  of  Western 
Europe  have  comparatively  few  papers  for  their  educated 
populations,  partly  because  of  their  small  areas  and  the 
closeness  of  their  populations,  and  partly  because  both 
these  factors  encourage  the  large  circulation  of  a  few 
favourite  newspapers  in  each  country. 

It  is  only  in  countries   whose  population  is  educated 

that  good  government  is  possible,  when  the  Parliament 

is  elected  by  the  people's  votes.     But  there  is 

use  of  a   bjg  difference  between  education   at   school 

newspapers. 

and  sufficient  knowledge  to  vote  intelligently  ; 
and  part  of  the  information  required  to  cover  this  differ- 
ence can  be  obtained  from  the  pages  of  the  newspapers 
of  the  country.  It  is  important,  then,  that  the  editors 
of  the  larger  newspapers  should  be  all  capable  and 
honest  men. 
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The  following  table  >ho\\s  the  number  of  people  to  each 
newspaper  in  various  countries  ;  magazines  and  similar 
publications  are  not  included. 


POPULATION   PER   NKWSI'AI'ER. 


Hi-it  ish  Isles    .  .          .  .  ir>,iino 

Canada                ..             ..  9,710 

Australia           ..           ..  6,780 

\i-\v  Zealand   .  .            .  .  7,. ">:{.") 
Smit  li  Africa    including 

native  population) .  .  55,000 

U.S.A 5,800 

I'.ra/il 6,034 

France 16,500 

19,800 


Italy 

Aust  ria-IliiiiL'ary     .  . 

ia 

India 
Ceylon 

Straits    Settlements 
Egypt 
Japan 
China 


14L> 

87. 

:,i  I.I.-IM 

49,060 

359,300 

86,450 

i,000 

344, :{oo 

8,016,000 


4.  CHEAPNESS  AND  CERTAINTY  OF  SUPPLIES 

All  the  many  improvements  in  communications,  and 
the  invention  of  new  means,  have  made  the  moving  of 
all  goods  cheaper  as  well  as  quicker  ;  in  fact,  cheapness 
and  speed  in  carriage  by  land  and  water  seem  to  have  been 
the  only  things  considered  by  the  big  selling  nations. 
But  carriage  is  only  one  part  of  being  able  to  sell  or  buy  ; 
it  is  necessary  too  that  there  should  be  buyers  and  sellers. 
This  means  that  before  we  can  buy  all  we  want,  there 
must  be  that  quantity  of  goods  for  sale  somewhere  ;  and 
we  can  only  buy  those  goods  cheaply  if  there  is  enough 
of  them  for  all  the  buyers  who  want  them. 

That  this  matter  —  the  certainty  of  supplies  —  has  not 
been  recognized  in  this  country  can  be  proved  by  the 

increase  in  the  cost  of  our  usual  necessary  food. 
su^piies1^    During    the   ten    years  before  the  Great   War 

began,  in  spite  of  all  the  improvements  in  com- 
munications,  the   prices  of   necessary  foods   increased  so 
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much  that  the  amount  of  food  costing  £1  in  1^03  could 
only  be  bought  in  1913  for  £1  Is.  8|d.  Wages  did  not 
increase  so  much  as  this,  so  that  the  reason  was  that  the 
supplies  of  food  for  sale  were  not  quite  sufficient*  and 
there  was  more  competition  among  the  buyers; 

Very  many  countries  grow  enough  food  to  supply  their 
whole  population,  so  that  they  buy  no  necessary  food  ; 
but  few  of  them  have  such  differences  in  climate  that  they 
can  grow  all  the  food  their  people  want.  For  instance, 
no  country  in  temperate  latitudes  can  grow  any  rice  of 
tea,  no  very  wet  country  can  grow  much  fruit;  So  that 
nearly  all  countries  buy  food,  though  in  many  cases  it  is 
riot  food  that  is  essential  for  health. 

Besides    food,    all    the    manufacturing    countries    need 
raw  materials,  so  as  to  use  their  coal,  employ  their  popula- 
tion and  sell  their  manufactures  abroad.     The 
imports^       metals  used  to-day  in  large  quantities  are  iron, 
copper,   zinc,   tin,  manganese,  nickel,  tungsten 
and  platinum  ;  and  no  coalfield  has  a  sufficient  supply  of 
all  these, 

Then  too  wool,  cotton,  silk,  jute  and  hemp  are  now 
necessaries  to  all  the  great  nations  ;  so  are  rubber  and 
palm  oil,  as  well  as  the  pyrites  used  in  the  chemical 
industries.  These  are  produced  in  such  different  regions 
that  no  coalfield  can  get  a  supply  of  each  from 
near  by. 

In  the  case  of  Britain,  coal  and  fresh  milk  are  the  two 
important  things  of  which  we  can  supply  all  our  wants  ; 
much  of  the  wheat  and  other  corn  we  eat,  a  great  deal 
of  meat,  and  the  fruit  and  vegetables  as  well  as  butter, 
cheese  and  eggs  are  bought  from  abroad.  Again,  for  the 
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factories  on  our  coalfields  \\<-  c;in   <upply  only  BOOM  "f  t  IK- 
WOO!,  most  of  the  ilax.  ;iiid  a  good  deal  of  tin-  iron  ih. 
needed. 

The    Ignited    Stairs    import    tea,    coffee,    wool,    hid; 
leather,    sugar,    silk,    rubber,    jule.    lin.      l-'rance    has    to 
import   rice,  mai/e,  wool,  cotton,  coal,  coffee,  tea,  copper, 
hides.     Germany  has  to  buy  wheat,   barley,   coffee,   tea, 
eggs,  cotton,  hides,  coal,  silk,  iron,  copper,  rubber. 

Thus  we  in  Britain  depend  so  largely  on  our  imports 
that,  of  all  the  manufacturing  peoples,  we  are  the  ni"  t 
interested  in  the  question  whether  the  supplies  of  food 
and  materials  in  the  world  are  large  enough,  so  that  all 
buyers  can  obtain  what  they  want,  An  insufficient 
quantity  of  anything  except  coal,  whether  food  or  raw 
materials,  would  cause  the  price  to  rise  in  Britain.  The 
manufacturers  and  shops  have  to  charge  more,  and  next 
comes  the  demand  for  higher  wages.  Such  a  rise  in  wages 
usually  spreads  to  all  occupations  and  trades,  especially 
when  the  scarcity  is  of  some  necessary  article  that  has 
no  cheap  substitutes. 

But  a  general  rise  in  wages  brings  important  results  ; 

most  people  have  more  money  than  usual,  and  so  wish  to 

buy  more ;   with  the  result  that  there  is  often 

Wtf.ces  and      no^  enou§h  °f   other  goods   and  food,  because 

there  was  only  just  enough  before.     Therefore 

high  wages  cause  a  scarcity  all  round,  and  the  prices  go 

up  on  account  of  the  competition  among  those  who  want 

to  buy. 

The  Governments  of  many  countries  now  see  that  the 
certainty  of  supplies  is  a  matter  of  national  importance. 
No  manufacturer  can  make  a  contract  to  supply  his  goods 
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A  CABLE  RAILWAY  FOR  BRINGING  SAND  AND  MUD  FROM  THE 
EXCAVATIONS  OUT  AT  SEA. 

unless  he  knows  that  he  can  buy  the  materials,  what  they 
will  cost  him,  and  what  rate  of  wages  he  will  have  to  pay 
during  the  manufacture. 

Also  if  the  manufacturer  can  secure  contracts,  he  can 
not  only  be  sure  of  regular  employment  for  all  his  factory- 
hands,  but  also  by  being  able  to  use  all  his  machinery 
permanently  he  can  manufacture  more  economically  and 
can  pay  higher  wages. 

Thus  there  can  be  no  regular  employment  for  all  in  this 
country,  no  continued  prosperity  or  content,  unless  all 
the  necessary  food  and  raw  materials  from  abroad  are 
certain. 
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nations     have     deviled     different     laws    about 
t<>    he    paid    on    imports   <>r    on    export-,    or   on    hoth  ; 
sonic     tax     certain    j/oods,     other-    dioosc 


Taxes. 

different  ones;   while  .-ome  oountriet  have  very 

te\\   such   taxes,       l>ut  every  country   raise-  taxes  uhidi  do 
not   risk  the  certainty  of  bring  able  to  buy  all  nee. 
for    otherwise    unemployment     follows    someu  hen-,    with 
hunger  and  discontent  among  the  people  concerned. 

Many  times  have  industrial  districts  suffered  in  this  way, 
because  too  little  attention  was  paid  to  certainty  of  supply 
as  long  as  cheapness  of  supply  continued.  Nations  are 
now  looking  many  years  ahead  in  arranging  for  their 
supplies  of  necessaries,  and  are  in  some  cases  trying  to 
secure  the  whole  supply  of  another  country  or  region  for 
their  own  use. 

5.  DEVELOPMENT 

Many  nations  of  white  people  have  control  of  colonies 
in  the  tropics  and,  in  addition  to  such  colonies,  the  British 
Empire  contains  large  areas  of  temperate  lands.  It  was 
naturally  to  their  colonies  that  the  nations  first  looked 
when  the  need  for  securing  their  supplies  from  abroad 
became  plain. 

The  tropical  parts  of  the  world  are  all  populated  by 

coloured  races,  and  it  is  too  hot  there  for  any  really  hard 

work   to  be  done  by  white  men  ;    but  whites 

must  have  control,  it  is  whites  alone  who 
colonies. 

know  what  supplies  their  nations  need,  which 
of  those  supplies  will  grow  well  in  each  colony  ;  only 
whites  know  the  best  methods  of  cultivation,  and  they 
alone  can  arrange  for  transport. 
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Nearly  all  the  tropical  colonies  had  been  arranged,  and 
their  boundaries  fixed  before  their  real  use  was  known. 
Thus  it  was  that  some  nations  have  more  Equatorial 
Forest  than  is  necessary  to  provide  them  with  rubber, 
while  many  have  not  enough  ;  some  have  not  enough 
Savannah,  and  others  can  sell  tea,  coffee,  cotton  or  cocoa 
to  foreign  countries. 

The  manufacturing  nations  did  most  for  their  tropical 
colonies,  as  they  needed  the  supplies  of  materials  most. 
They  encouraged  suitable  men  to  begin  "  plantations," 

they  set  up  experimental  farms  in  each  colony 
Plantations. 

to  provide  the  best  seeds  and  plants,  and  they 

constructed  roads,  railways  and  ports  to  cheapen  the 
export  of  crops  from  the  plantations.  But  before  any 
of  this  can  be  done,  the  home  Government  must  have 
accomplished  two  things :  first,  there  must  be  a  firm 
Government  in  the  colony,  firm  enough  to  have  earned 
the  respect  of  the  native  chiefs  and  to  prevent  risings 
or  murder  of  white  men  ;  secondly,  rules  must  be  made 
which  will  encourage  the  natives  to  work  on  the  white 
men's  plantations,  for  without  native  labour  no  planter 
can  even  begin  his  work. 

The  first  of  these  two  takes  time,  but  it  has  been  done 

successfully  by  most  of  the  Governments  of  white  nations. 

The  difficulties  of  the  second  vary  very  much 

in    different    parts     of     the     world.       In     the 

Equatorial   Forests    of    S.    America   and   of   Africa  there 

are    very  few  natives-  indeed,    owing   to  the  scarcity   of 

land  dry   enough   to  cultivate    or   to  build  upon  ;    while 

the  denseness  of  the  forest  prevents  any  plantations.     So 

the   rubber  plantations   have  been  made  on  the  edge  of 
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Savannah  next  to  the  Forests  in.S.  America  ;   not  much 
lias    been  done  in  this  way  yet  in   Africa. 

But  in  Asia  the  Equatorial  Forest  region  consists  of  many 
islands  and  very  little  of  the  continent.  Here  natives 
are  much  more  numerous,  living  chiefly  on  the  coast  and 
eating  fish  much  more  than  any  kind  of  corn.  So  we 
find  in  this  part  of  the  world  the  greatest  number  of  rubber 
plantations  ;  some  are  on  the  islands  of  Samoa,  some  in 
British  New  Guinea  ;  but  most  progress  has  been  made 
in  Burma,  on  the  wet  edge  of  Savannah,  where  now  nearly 
a  million  acres  have  been  planted  with  rubber  trees. 

From  the  Savannah  come  tea,  coffee,  cocoa 
Savannah. 

and     pepper,     which    are     hardly    necessaries 

although  they  are  all  used  a  great  deal ;    cinchona  is  a 

12 
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necessity,  but  is  now  produced  by  each  Savannah  colony 
for  its  own  use  ;  cotton  is  by  far  the  most  important  crop 
to  the  manufacturing  nations. 

Cotton  plantations  have  been  encouraged  in  many  parts 
of  the  Savannah  regions  ;  the  planters  are  as  a  rule  white 
men,  but  the  labour  is  done  by  coloured  people^  Here 
again  the  supply  of  natives  is  a  serious  difficulty  ;  Savannah 
is  difficult  to  cultivate,  as  a  good  deal  of  skill  is  necessary, 
so  that  there  has  never  been  a  dense  population  anywhere 
in  this  region.  In  some  parts  cotton  is  grown  only  by 
means  of  irrigation,  and  all  the  coloured  labour  has  had 
to  be  obtained  from  elsewhere. 

These  cotton  plantations  occur  mainly  in  Nigeria, 
beyond  the  Forest,  in  Egypt,  near  the  Red  Sea  with 
irrigation,  in  British  East  Africa,  in  Brazil,  in  French 
Cambodia,  and  in  Angola. 

From  the  Temperate  Regions  come  wool  and  our  main 

foods,  wheat  and  meat.     Few  nations  buy  so  much  food 

as    Britain,    so    that    to    supply   her  the    pro- 

tatitudof6      duction  of  food  is  greater  in  Canada,  Australia 

and  New  Zealand  than  the  populations  there 

need.     In    Argentine  .too   large   quantities  of    meat   and 

wheat   are  produced.      In    the   colonies  all  this    farming 

can  be   done   by    whites    entirely,   so    that    its    increase 

depends  only  on  good  communications  and  on  emigration 

from  Britain. 

This  "  development "  of  colonies  has  in  most  cases 
been  deliberately  carried  out  by  the  Governments  ;  there- 
fore the  cheapest  method  of  securing  all  supplies  would  be 
chosen.  This  means  that  each  colony  will  plant  mainly 
that  crop  which  does  best,  so  that  not  only  can  buyers 


MODERN  CHANGES 

get  ship -loads  at  a  time,  but  also  the  standard  of  skill 
in  cultivation  will  gradually  rise.  This  is  an  example 
of  what  is  called  "  specializing,"  which  leads  to  very 
rapid  progress  and  improvements,  not  only  in  agriculture 
but  in  many  branches  of  manufacturing  too. 

6.  SPECIALIZING 

In  the  days  when  communications  were  scarce  and 
difficult,  every  hamlet  and  village  had  to  produce  all  its 
own  necessaries  ;  every  one  could  turn  his  hand  to  any 
sort  of  work  which  was  wanted  ;  so  there  were  no  experts, 
or  very  skilled  men. 

Now,  the   distance   which   necessaries   travel  is   not   of 

great  importance  ;  the  quantity  and  the  certainty  of  quality 

count  for  much  more ;  thus  there  is  everywhere 

Experts. 

in  the  world  a  tendency  to  specialize  in  pro- 
ducts which  are  of  first-rate  quality.  Improvements  are 
made  in  just  the  same  way  that  an  expert  or  specialist 
in  any  profession  obtains  his  skill  and  reputation  ;  a  man 
who  learns  one  trade  or  profession  may  be  skilful  and 
very  useful,  but  he  cannot  know  as  much  about  every 
detail  as  the  men  who  have  spent  all  their  time  at  one 
particular  branch  of  that  work. 

For  instance,  your  usual  doctor  would  send  you  to  an 
oculist  if  your  eyes  needed  attention,  but  it  is  your  doctor 
who  would  know  that  your  eyes  were  not  right.  A  car- 
penter and  a  cabinet-maker  do  different  kinds  of  work 
with  wood,  the  latter  being  more  skilled  at  his  own  particu- 
lar branch.  And  everywhere  you  will  find  the  specially 
skilled  men  comparatively  scarce  ;  in  consequence  they 
earn  high  wages  and  produce  better  things  or  more  things. 
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The  supply  of  skilled   mm  is  more  BeOUTG  when  .1    region, 

district    <>r    town    special i/.es  ;     also    in    farmim/,    there    will 

he     more    skilled      farm   hand-    where    a    whole 

akufed  men     (l's<ri(><  Kr<)WS  niainly  one  crop  than  in  another 

district,    where    many  crops  are    produced  ;   the 

latter  place  has  more  all-round  men,  but  the  former  will 

grow    the    best    quality   of   crop    because    of    the    higher 

standard  of  skill  among  the  men. 

Thus  Canada,  United  kStates,  Argentine  and  India 
produce  a  better  quality  of  wheat  for  grinding  into  flour 
than  we  do  in  England,  because  certain  districts  in  those 
countries  specialize  in  wheat  and  grow  little  else  except 
what  is  necessary  for  their  own  food. 

In  arranging  for  the  supply  of  materials  for  manu- 
facturing, this  plan  of  specializing  has  been  adopted. 
In  Nigeria  and  Egypt  the  plantations  are  nearly  all  of 
cotton  ;  in  the  lowlands  of  India  jute  and  hemp  are 
cultivated  ;  while  nearly  all  the  new  plantations  in 
Assam  are  of  tea.  All  these  plantation  crops  will  there- 
fore be  of  high  quality  and  the  quantity  can  be  estimate4 
very  accurately. 

In  the  Dry  Grass  Regions,  Argentine  specializes  in  cattle, 
Australia  in  sheep  for  their  wool,  but  New  Zealand  keeps 
the  sheep  which  give  the  best  mutton. 

The  same  result  occurs  when  coalfields  or  towns  specialize 

in   one   particular   class   of   manufactures.     Here   Britain 

has  a  great  advantage  over   other  countries, 

On  coalfields.    .  .   . 

in  having  so  many  coalfields  that  the  special- 
izing is  easier  ;  for  instance,  our  cotton  manufactures  are 
in  Lancashire,  the  woollen  in  Yorkshire,  and  both  coal- 
fields have  a  large  supply  of  very  skillecj  men  ;  in  most 
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other  countries  both  materials  are  manufactured  in  the 
same  district  and  there  is  less  specialized  skill. 

In  metal  manufactures  the  same  happens  ;  Britain  has 
coalfields  in  Scotland,  Northumberland,  S.  Yorkshire 
and  round  Birmingham,  which  all  have  supplies  of  iron  ; 
each  one  specializes  in  some  particular  goods.  The  steel 
made  at  Sheffield  for  tools  used  for  cutting  in  big  lathes 
is  the  best  in  the  world  ;  the  brass  goods  from  Birmingham 
can  be  bought  in  nearly  every  town  in  the  world,  except 
possibly  in  the  United  States. 

In  a  smaller  way  towns  specialize  in  smaller  branches 
of  the  main  manufactures  of  their  districts  ;  Coventry 

has  a  name  for  first-rate  bicycles  and  motor- 
in  towns. 

cars ;    Cambrai   gave    its    name     to    cambric, 

Brussels  to  lace  ;  cash  registers  nearly  all  come  from 
Dayton,  in  U.S.A.  ;  while  all  the  large  nations  have 
established  arsenals  in  which  rifles,  guns  and  ammuni- 
tion for  their  armies  and  navies  are  manufactured. 

You  will  find  just  the  same  kind  of  thing  again  in  the 
streets  of  a  great  town  ;  most  of  the  fashionable  and 
expensive  shops  will  be -close  together  ;  in  another  street 
will  be  furniture  ;  while  in  a  different  part  of  the  town 
you  will  find  the  consulting  doctors  and  dentists. 

This  specializing  is  an  advantage  to  the  whole  popula- 
tion because  it  secures  greater  skill,  and  so  either  these 
things  are  better  than  in  other  countries  or  else  they 
are  cheaper  ;  it  is  quite  certain  that  skill  at  any  sort 
of  work  leads  to  economy  in  time  spent,  and  in  the 
material  used. 

But  specializing  is  liable  to  produce  men  who  can  do 
very  skilled  work,  but  who  are  unable  to  change  their 
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work    or-    (jo    any    other    job    at     all     well.       Tli- 
at    their    work    an-    those    who     can     <lo    something    else 
really  well  ;    some  cultivate  an  allotment,  .some. 
grow  roses  or  sweet  peas,  some  breed  pige 
but    some    such    occupation    or    hobby,    done 
well    and  skilfully,    is    the  best  means    of    making  really 
capable  men.      Such  men  can  turn  their  minds   to   any- 
thing;   they  are  level-headed,  and  usually  prosperous  and 
contented.      The   more  any  nation  can   produce  of  such 
men,    the    longer    is    it    likely    to    remain    wealthy   and 
important ;   and  wealth  makes  possible  plenty  of  employ- 
ment and  regular  wages  for  all. 


7.  QUESTIONS    AND    EXERCISES 

1.  Is  it  cheaper  to  have  telegraph  wires  on  posts  or  underground? 

Is  the  same  true  of  telephone  wires? 

2.  Why  do  you  so  seldom  see  telegraph  posts  in  large  towns? 

3.  Why  is  it  that   you    can    send    telegrams   from    country    railway- 

stations,  but  not  from  stations  near  towns? 


4.  What    materials    became    necessary    in    large    quantities    when 
submarine  cables  were  invented? 


5.  Why    do    submarine    cables    usually   follow   the    main    shipping 

routes? 

6.  What   advantages   has   the    discovery    of  telegraphy    brought    to 

(a)    Governments     in    Europe,    (b)     colonies,    (c)     planters    in 
tropical  countries,  (fi)  manufacturers? 

7.  Which    method    of   communication    by    electricity    is    the    most 

secret?   which  is  safest  in  time  of  war?    which  is  cheapest? 
which  is  quickest? 

8.  What   are  the  most  likely  causes  of  breakdown    in  a  submarine 

cable?     in  overland  telegraphs? 

P.  In  future  will  more  cables  be  laid  in    the   oceans,  or   will    more 
wireless  stations  be  erected? 
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I  0.  What    great   improvement    in    wireless    telegraphy   would    make 

that  means  of  communication  much  more  useful? 

II  .  Why  is  it  that  some  countries  have  wireless  stations  in  use,  but 

have  no  telegraphs  or  cables  connecting  them   with   foreign 
lands?  

1  2.  Why   is  it   an    advantage   to    any   country  to   have    cheap   news- 
papers ? 

1  3.  Has  improved  education  increased  the  usefulness  of  newspapers 
or  npt  ? 

1  4.  How    do    newspapers    help    in    improving    the    education     and 
knowledge  of  the  people  in  any  country? 

1  5.  Why  is  it  that  many  countries  cannot  be  governed   by  a  Parlia- 
ment?   Give  examples. 

1  6.  Has   the   number   of  newspapers   in   a  country   anything   to    do 
with  the  standard  of  education  there? 

1  7.  Which  of  the  countries  in  the  list   on   page  201  have  an  elected 
Parliament? 


18.  What  is   meant  by  "competition"  for  supplies  of  food?    What 
would  cause  more  competition  ? 

1  9.  How    is    the    price    of   raw    materials   altered    by   the    quantity 

which  is  available  for  sale? 
20.  Why    do    so    many    nations    encourage    the    production    of  raw 

materials  in  their  colonies? 


2  1.  What  is  meant  by  certainty  of  supplies  ? 

22.  Is   certainty   of  food    or  of  raw   materials  the   more   important 

(a)  to  Britain  ? 

(6)  to  U.S.A.? 

2§.  How   does   uncertainty   of  supplies    affect   the    making   of  con- 
tracts by  manufacturers  ? 

24.  How  will    development   increase  the   supplies   of  food  ?      What 
kinds  pf  food?     In  what  regions  ?     In    what    continents? 


25.  Is  specializing  an  advantage  or  not  in  these  cases? 

(a)  a  farm  in  W.  Canada. 

(b)  an  iron-works  in  Sheffield. 

(c)  a  plantation  in   Burmah. 

(d)  an  orchard  in  Australia 
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26.  In  what  ways  can  a  man  specialize  in  these  occupations  ? 

(a)  engineer 
(6)  doctor 

(c)  farm-hand 

(d)  bank-clerk 

(e)  carpenter 
(/)  chemist. 


27.  When  can  specializing  be  a  disadvantage  to  a  man  ? 

28.  How    does    specializing    in    a    factory    cause    economy    in     the 

expenses  ? 

29.  Has  specializing  had  the  result  of  providing  goods  of  improved 

quality  for  sale  without  increase  of  price  ? 


30.  Explain  this  statement,  and  state  whether  it  is  always  true  : 
The  best  man  is  he  who  can  do  one  thing  perfectly,  and 
other  things  reasonably  well. 

MISCELLANEOUS    QUESTIONS    AND 
EXERCISES 

1.  Where  can  you  find  a  fairly  easy  route  to  the  top  of  the 
plateau  of  Asia  Minor?  If  a  railway  were  built  here,  where 
would  be  its  terminus  on  the  coast? 

2.  What   kinds  of  food  which  we   eat   in    Britain    must    have    been 

moved  by  road  as  well  as  by  steam  ?  Which  of  these  come 
by  ship  as  well? 

3.  From   a    map    §hqwing    the    density    of    population    of    Europe, 

find  which  countries  will  have  most  railways  for  their  size. 
Which  will  have  fewest? 

4.  Describe    and    explain    the    positions   of   the    ports    of    Bristol, 

Adelaide,  Penang  and  Vancouver. 

5.  How    many  times    do    the    bags    of    mails    have    to    "change" 

while  going  the  quickest  way  from  London  to  Montreal  ? 
Is  it  the  same  in  winter  as  in  summer? 

6.  What   railway   across  Australia,  would    save    mu.ch    time   for   the 

mails  from  India  to  Melbourne?  Find  a  possible  route  from 
your  physical  map.  Where  would  its  Western  end  be?  How 
long  is  thjs  railway? 

7-  Allowing  25  miles  an  hour  for  the  whole  journey  by  railway, 
and  12£  miles  an  hour  by  ship,  how  much  time  will  be  saved 
between  London  and  Capetown 

(1)  When  the  Cape-Cairo  line  is  completed? 

(2)  When  the  Algiers-Broken  Hill  line  is  completed? 
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8.  On  what  coasts  of  the  Indian  Ocean  are  situations  for  good  ports 

most  frequent? 

9.  What   ports   in   the    Pacific   Ocean    have  shelter  and   protection 

just  like 

(a)  Zanzibar? 

(b)  Lisbon  ? 

(c)  New  York? 

10.  How  would  goods  travel  by  ships  between  the  following  ports? 

Would  the  same  way  back  be  the  quickest  or  the  least  stormy? 

(a)  Marseilles  to  Kingston,  Jamaica. 

(b)  Calcutta  to  Wellington. 

(c)  Vancouver  to  Capetown. 

(d)  New  York  to  Hong  Kong. 

11.  How  would  the  following  goods  travel? 

(a)  Cotton  from  India  to  Manchester. 

(b)  Nitrates  from  Chile  to  France. 

(c)  Tin  from  Singapore  to  New  York. 

12.  What  has  geography  to  do  with  the  cost  of  loading  or  unload- 

ing ships  at  a  port? 
1  3.  Are   ports   on   a   sea   cheaper  than   those  on  an  ocean  or  not  ? 

Why? 
1  4.  Why   was   the    Mediterranean  in  very  early  times  a  better  place 

for  experiments  with  boats  than  the  Persian  Gulf? 
1  5.  Explain  the  position  of  the  port  of  Venice. 

1  6.  Why  have  Bristol  and  Hamburg  built  new  docks  at  the  mouths 

of  their  rivers,  but  nothing  of  that  sort   has   been   done   for 

Calcutta? 
1  7.  How    do    forest    natives     obtain     materials    for     canoes,    tents, 

clothes? 

How  do  Britons  obtain  the  materials  for  ships,  houses,  clothes? 
1  8.  Why  was  the   exploration  of  Central  Africa  so  difficult,  in  spite 

of  the  large  rivers? 
1  9.  How  much  would  the  long  rivers  of  China  assist  exports  from 

the  interior  of  the  country? 

20.  What    is    meant   by    "well-situated"    (a)   in   the   case    of  a   port, 

(b)  in    the    case    of   an    inland    town  ?      Use    examples   from 
different  continents  to  explain  your  answer. 

21.  Why  is  the  English  Channel  such  an  important  water-route? 

22.  Why    is    the   Suez   Canal   so  important  to   Great    Britain  ?     Is    it 

equally  important  to  France?    to  Belgium?    to  U.S.A.? 

23.  What  line  of  communication    in    N.  America   is  like  that   of  the 

Saone  and    Rhone  valleys  in    France?     Does   any    large  town 
correspond  to  Lyons?    to  Marseilles? 
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24.  Which    regions    in    the    tropics     have     been    most    affected    by 

European    colonizing  ?      In     which     continent     is     this     most 
noticeable? 

25.  Compare  the  positions  and  sizes  of  the  following  towns: 

(a)  Brindisi  and   Marseilles 

(h)  Khartum  and   Kano 

(<•)    Pekin  and  Canton 

(4)  New  York  and  Montreal. 

26.  Why  are  communications  in  Spain,   both  by   land  and   by  water, 

so  backward?      Do  the  same    reasons   apply   to  Mexico?     to 
Arabia  ? 

27.  On    a    voyage    from    Southampton    to    Wellington,  which    of  the 

usual    routes  would  you    choose    (n)  to  see  as  many  different 
regions   as    possible?    (b)  to    buy  as  many  different   kinds   of 
local  food  as  possible? 
State  the  ports  of  call  on  each  journey. 

28.  Compare   the   distances  and  costs  of  bringing  wheat  to  Britain 

from   India,   Hungary,  Canada  and  Argentina. 

29.  Are  French  or  Portuguese  colonies  the  more  likely  to   increase 

their  Savannah  products  much?     In  which  continent? 

30.  In  what  region   is  a  dense  agricultural  population  most   likely? 

In  what  continents  has  this  actually  occurred? 

31.  Why  are  the  East    Indian  Islands  so  far  from  the  West    Indies? 

Who  named  them  ? 

32.  How  would    you    describe   a  "perfect"   river?     How   far   would 

these    rivers     satisfy    your    description  ?     Thames,    Amazon, 
Volga,  Nile. 

33.  Why  are  all  the  chief  towns  of  Australia  so  near  the  coast? 

34.  What  great  rivers  have  no  deltas?    Why? 

35.  Explain  why  some  rivers    have   waterfalls   or  rapids  and    others 

have     gorges     in     their     courses     to     the     lowlands.       Give 
examples. 

36.  What  are  the  importance   of  Crewe,  Basle   and  Warsaw  as  rail- 

way centres? 

37.  What    nations    take    most     interest     in     the    future    of    China? 

Why? 

38.  Where  is  the  Middle  East?      What  railways  are  planned  there? 

39.  Compare    Buenos    Aires    with    New   Orleans    as    regards    land 

communications.     Why  are  their  chief  exports  so  different? 

40.  Do  great  cities  usually  stand  on  great  rivers?     Is  the  statement 

equally  true  of  ancient  and  of  modern  cities? 

41.  Why  is  the  name  "dux"  (Leader)  an  older  word  than  the  name 

"rex"  (King)? 
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Nish,  97 

North  Saskatchewan  river,  108 
North  Sea,  37,  44, 120, 123, 179 
Northampton,  114 
Northern  Pacific  Railway,  108 
Norway,  54 
Nova  Scotia,  107 

Oder  river,  97, 175 
Odessa,  98 
Oisc  river,  93 
Omaha,  110,  195 
Ontario,  Lake,  176J 
Oporto,  30 
O ray a, 70 
Ordish  Bridge,  32 
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IVrsian  Gulf,  97,  110 
Peril] 

iVru.fl.s,  ir.l.  l'.»7 

I'l'tntgrad,  97,98 

rhiladcl])liia,  106 

1'hilippine  Islands,  Ifil,  1.".:!.  1^2,198 

Pinsk  Marshes,  52 

Pittsburg,  110, 120 

Plate  river,  134, 169 

Platte  river, 110 

Po  river,  119 

Pontine  Marshes,  52 

Port  Arthur,  94, 120 

Port  Elizabeth,  75, 146 

Port  Florence,  100 

Port  Said,  114 

Port  Sudan,  103 

Portugal,  125 

Pretoria,  100 

Prince  Rupert,  108, 150 

Puget  Sound,  108 

Pungwe  river,  140 

Pyrenees  mts.,  63,  93 

Quebec,  108 

Queen  Charlotte  Island,  108 

Queensland,  92 

Queenstown,  113 

Quito,  68 

Rangoon,  99, 140 

Reading,  172 

Red  Sea,  34,  44, 103, 120,  13  >,  210 

Rhine  river,  68,  93,  97,  157,  172 

Rhodesia,  104 

Rhone  river.  68,  93, 119,  184 

Richmond,  164 

Rimouski,  114 

Rio  de  Janeiro,  134 

Riverina,  92 

Rockhampton,  92 

Rocky  mts.,  106,  107,  110,  157 

Rome,  56 

Romney,  38 

Rosslare,  113 

Rostov,  98 

Rouen,  187 

Rugby,  115 

Russia,  52,  98, 119 

Sacramento  river,  108, 110 
Sahara.  64, 104 

St.  Gothard  1'a^s,  68, 
St.  Helena,  133 
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St.  John,  107,  108 

St.  Lawrence  river,  32,  106,  107,  161,  176 

St.  Nazaire,  187 

St.  Paul,  198 

Sakhalin  Is.,  151 

Salisbury  (Africa),  100 

Salt  Lake,  110 

Samara,  94.  98 

Samarkand,  99 

Sambre  river,  93 

Samoa  Islands,  209 

Sandwich,  38 

Sandwich  Isles,  192 

San  Francisco,  110, 120, 149,  150,  153, 192 

San  Roque,  Cape,  123 

Saone  river,  93 

Sargasso  Sea,  125, 128 

Scheldt  river,  187 

Scotland,  123,  179 

Scutari,  97 

Seattle,  108, 150 

Senegal  river,  104 

Severn  river,  67, 176 

Shanghai,  184 

Sheffield,  214 

Siberian  Current,  151 

Siberian  Railway,  94,  98, 120 

Sierra  Leone,  123 

Sierra  Nevada  (U.S.A.),  110 

Simplon  Pass,  68,  93, 113,  115 

Singapore,  99, 138,  140,  152, 192 

Skeena  river,  106,  108 

Sobat  river,  104 

Sofia,  97 

South  Africa,  72,  74, 129, 157, 197 

South  Australia,  90 

Southampton,  113 

Southern  Pacific  Railway.  110 

Spain,  54,  63,  80,  93, 197     " 

Stradbroke  Island,  146 

Strassburg,  93,  97 

Sudan,  50,  56 

Suez  Canal,  44,  114, 135, 138,  142, 144,  146 

Sukkur  Bridge,  30 

Sumatra,  63,  135,  138 

Superior,  Lake,  32,  106, 123,  176 

Swan  river,  146 

Switzerland,  68, 115 

Sydney,  90,  92, 114, 144, 146, 149,  192 

Table  Bay,  134 
Tagus  river,  93 
Tanganyika,  Lake,  100, 115 
Tarim  river,  56 
Tasmania,  146 
Taurus  mts.,  97 
Teddington,  164 
Tehuantepec,  110 
Tete,  169 

Thames  river,  164, 172 
Tian  Shan  mts.,  56 
Tibet,  54,  70,  72, 136 
Ticino  river,  68 
Tientsin,  97 
Tigris  river,  75,  97 


Timbuctoo,  56' 

Trans-Andean  Railway,  89 

Trans-Continental  Railway,  90, 114 

Tours,  93 

Towey  river,  67 

Townsville,  92 

Turin,  93 

Turkestan,  99, 115 

Tyne  river,  157 

Tyrol,  67 

Ujiji,  100 

Union  Pacific  Railway,  108, 120 

Upsallata  Pass,  89 

United  States,  44,  63, 108, 120,  133, 153,  197 

200,  205,  213 
Ural  mts.,  94 
Usk  river,  67 

Valparaiso,  89.  149 

Vancouver,  107, 150,  153 

Vancouver  Island,  107 

Veld,  100 

Venezuela,  60 

Venice,  184 

Verona,  68 

Vienna,  97 

Vicksburg,  110 

Victoria,  92 

Victoria  Falls,  30, 100, 169 

Victoria  Nyanza,  Lake,  75, 100 

Vladivostok,  94 

Volgairiver,  56,^157 

Wady  Haifa,  103,  115,  166 

Wales,  65 

Walfisch  Bay,  134 

Warsaw,  94 

Washington  Bridge,  30 

Wellington,  146,  148 

Weser  river,  175 

West  Coast  (Africa),  37,  80,  99,1130 

West  Indies,  123,  125, 127 

Western  Australia,  50,  90 

Western  Ghats,  74 

Western  Turkestan,  56 

Wexford,  113 

Wey  river,  172 

White  Sea,  98 

Wigan,  90 

Winnipeg,  106, 108 

Witham  river,  172 

Worcester,  176 

Wye  river,  67,  172 

Yang-tse-kiang  river,  99,  173 
Yellowhead  Pass,  108 
Yellowstone  river,  108 
Yokohama  149, 153 
Yonne  river,  93 

Zambesi  river,  30, 100, 169 
Zanzibar,  138, 197 
Zululand,  76 
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